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***** ABOUT MICRQ-80 ***** 

EDITOR: RYSZARD WIWATOWSKI 
ASSOCIATE EDITORS: 

SOFTWARE : CHARLIE BARTLETT 

HARDWARE : EDWIN PAAY 

MICRO-80 is an international magazine devoted to the Tandy TRS-80 Model I, Model III 
and Colour microcomputers, the Dick Smith System 80/Video Genie and the Hitachi Peach. 
It is available at the following prices: 

12 MONTH SUB. SINGLE COPY 

MAGAZINE ONLY $ 2 6-00 $ 2-50 

CASSETTE PLUS MAGAZINE $ 65-00 $ 4-00 (cass. only) 

DISK PLUS MAGAZINE $125-00 $10-00 (disk only) 

MICRO-80 is available in the United Kingdom from: 

U.K. SUBSCRIPTION DEPT. 24 Woodhill Park, Pembury, Tunbridge Wells, KENT TN2 4NW 

MAGAZINE ONLY £ i 6 -00 £ 1-50 

CASSETTE PLUS MAGAZINE £ 43-60 £ N/A 

DISK PLUS MAGAZINE £ 75-00 £ N/A 

MICRO-80 is available in New Zealand from: 

MICRO PROCESSOR SERVICES, 940A Col umbo Street, CHRISTCHURCH 1 N.Z. Ph 62894 

MAGAZINE ONLY NZ $ 43-00 NZ$ 4-00 

CASSETTE PLUS MAGAZINE NZ$ 89-00 NZ$ 5-00 

DISK PLUS MAGAZINE NZ$1 75-00 NZ$1 5-00 

MICRO-80 is despatched from Australia by airmail to other countries at the following rates: 

(12 MONTH SUB) MAGAZINE CASS + MAG DISK + MAG 

PAPUA NEW GUINEA Aus$40-00 Aus$ 83-00 Aus$ 143-00 

HONG KONG/SINGAPORE Aus$44-00 Aus$ 88-00 Aus$ 148-00 

INDIA/ JAPAN Aus$49-00 Aus$ 95-00 Aus$ 155-00 

USA/MIDDLE EAST/CANADA Aus$55-00 Aus$l 02-00 Aus$ 162-00 

Special bulk purchase rates are also available to computer shops etc. Please use the 
form in this issue to order your copy or subscription. 

The purpose of MICRO-80 is to publish software and other information to help you get 
the most from your TRS-80, System 80/Video Genie or Peach and its peripherals. MICRO- 
80 is in no way connected with any of the Tandy, Dick Smith or Hitachi organisations. 

** WE WILL PAY YOU TO PUBLISH YOUR PROGRAMS ** 

Most of the information we publish is provided by our readers, to whom we pay royalties. 
An application form containing full details of how you can use your microcomputer to 
earn some extra income is included in every issue. 

** CONTENT ** 

bach month we publish at least one applications program in BASIC for each of the micro- 
computers we support. We also publish Utility programs in BASIC and Machine Language. 
We publish articles on hardware modifications, constructional articles for useful peri- 
pherals, articles on programming techniques both in Assembly Language and BASIC, new 
product reviews for both hardware and software and we print letters to the Editor. 

** COPYRIGHT ** 

All the material published in this magazine is under copyright. This means that you 
must not copy it, except for your own use. This applies to photocopying the magazine 
itself or making copies of programs on tape or disk. 

** LIABILITY ■** 

~\ he programs and other articles in MICRO-80 are published in good faith and we do our 
utmost to ensure that they function as described. However, no liability can be accepted 
for the failure of any program or other article to function satisfactorily or for any 
consequential damages arising from their use for any purpose whatsoever. 
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*** SPECIAL OFFER TO NEW READERS AND READERS RENEWING THEIR SUBSCRIPTION 
*** SOFTWARE LIBRARY, VALUED AT OVER $100 - FREE!!! *** 



ON*** | 



MICRO-80 has developed a new Library of Software consisting of 7 programs and a comprehensive user manual. The 
Software Library, on cassette, will be sent FREE to every new subscriber and to every subscriber who renews h^sub- 
scription for another 12 months. Disk subscribers will receive their Software Library on a diskette ..The new Software 
Library contains the following Level II/Disk Programs. All programs will also operate on the Model III. 



Level I in Level II 

Convert your Level II TRS-80 or System 80 to operate as 
a Level I machine. Opens a whole new library of software 
for your use. 

Copier 

Copies Level II System tapes, irrespective of where they 
load in memory. Copes with multiple ORG programs. 

Z80 MON 

A low memory, machine language monitor which enables 
you to set break points, edit memory, punch system 
tapes, etc... 

Cube 

An ingenious representation of the popular Rubick s 
cube game for Disk users. 



Poker 

Play poker against your computer, complete with realistic 
graphics. 

Improved Household Accounts 

Version 3.0 of this useful program. One or two bugs 
removed and easier data entry. This program is powerful 
enough to be used by a small business. 

80 Composer 

A music-generating program which enables you to play 
music via your cassette recorder and to save the music 
data to tape. This is an improved version of the program 
published in Issue 17 of Micro-80. 



dl 
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***** E D I TOR I AL ***** 

Competition among the larger computer distributors must be becoming more fierce WhilP makinn 
enquiries about possible new developments for 1983, I was greeted with tight-lipped* non-ccL7?^l 9 
but polite, responses. I'm afraid I don't react ton kinHiu t„ Uil I 'wea, non-committal, 
it reminds me a Tot of some frustrating experiences I ha™ had as a^customer °' ^^ Since 

cXu D te C r l^airer 13 ^' ffif^ ^ ™ intentions of P"«uing Video-Genie III or colour 
ar P ne qo tia?fons are at a del ratP ^tT" P ° S1 ,V Ve n ° te ' they d ° have something else afoot but, 
and see delicate stage, could say no more. I suppose we will have to waii 

Tandy were able to confirm rumours about the new Model 12 - an upgraded version of thP MhHpI 

11 featuring double-sided, double density slim line drives pynll tnsii * 

screen and the possibility of increased 7 processing ^ power -1?hT«68^ CW toaT^fhl SS? 

12 has already been released in the USA nrirPri \t tnc? oqc ™-o»uuu lpu board. The Model 

information concerning the Model V - s'upposcil? an UDqr'aded" Modern w"?h ^ n0t VGn " fy 
high resolution graphics, a Z80A with S memory an ^uT^V^to^riveT™!?^ 

I? S u e ^I"?* 15 ^ marketing high ^solution 640 x zT^M^L^nsfor the Mode 
II, III and 16, but rather than speculate, we shall watch future developments. 

^l\Ia?C«VZ? bu h t ir ii^tPH eS ° n - the ^T C ° mpUter and M0dGl Ul - there are other 
truth L JL ^ Suggest ™ re > bu1 \ lim ited, price reductions are on the way. There may be some 
truth here if a range of new products is sloted for release. 

On a more definite note, Tandy had announced a 5MByte Hard Disk Drive for the MnriPl* T 3n H ttt 
which operates under LDOS ^ 1 ^ mctinn to con *„1 *u - : Models I and III 

authors of LDOS inHiratP th.t tJ ! 9 i * ,6M for tne P™ry drive. Logical Systems, the 

items Perhap^ 'th" ? 1 ?rue ?n tI? y .. W 9 a ^ £"* fl ° PPy diSk baSed Versions of LD0S as stock 
computer cat aloaue T J3t thVl t Y " but th u ere ls no mention of these in the current Tandy 
Sand T^SD0S 9 before ^ takfnglhis step^ "** W1Sh t0 SOrt ° Ut the min0r ^compatibilities between 

fnlm ° n xh?! SUb ^ Ct °l lD °b a RAM " based version is currently being developed to reside below 
me the ModPlTi .nTK maChi K neS . '^ haVG ° n1y 54K of RAM wi * h ™ly a boot s P tVap loader In SS 
should S uU the Model ' l^nd e i« raplemen ?? d °\^ M ° del "" If S0 > then naturally this version 
LDOS 5 13 T ran tJi i L? -f ^V ' A1tnou 9 h r ' ve not had much opportunity to explore 

most so far is the Jinn?" I ^ T kS fi 1 e With the System 80 " Perha P s w "at impresses me 
2 means a simole DOS h,l Ll^T'V " an( L SUpP ° rt provided b * the supplier. This is, by 
favourably wi th7 E WT^ °80 Version 2 Y ™ ^ ^ ^ ^"^ ^^ ™ d "^ 

of c^atibimV^ ilfn h 3 TTl 8 ° VerSi ° n 3 -° on the wa *» feat ^ing a high degree 

ot compaciDiiity with TRSDOS and hard disk support. With the release of NEWDDS Rf) V P 4inn ? n 

,u* -? " no "l J°I .,, Mod J el '" owner and NEWDOS sales would have suffered because of it 
This change of mind will, no doubt, increase its popularity among Model III owners 

Jrice'T^TmpoS'soft^re^in'thf 6 1n ^"V^ "» haTO ^percussions that win affect the 
rf »htlil? 1 h- I "k !• " l h ? areas of sales ta * a " d customs duty. Already the viability 

Couptd 31 : t"h 9 "1 St o? b price 9 Hses af SUVT^ 1 * ,T ^^ ^ >™ --• 

costf as"™! of 1 e°high e - e a„ P ty d so tware^sTrUten iTt'hnU T^" 9 £ be aV ° idKl 3t a " 
mediocre software behind tU ^leXTtt^e^TeX ^^V'S^ST""" * ^ 

- 0000000000 - 

***** PEEKing (UK) (by Tony Edwards) ***** 

In the UK we have strong laws about advertising and the new colour computer the Sinclair 7X 
Spectrum has been in trouble with them. As seems to be the case with ^ Tiny new computers there 
is a very long waiting time between ordering the machine and actually receiving it Manufactured 

stlgeV^hrLer^th^ ^ thG SPPGd ^ ^ -^ Can get a " ew ™"™ ^ th^pr toly 
stage to the user and this causes many a long wait and some unhappy customers With rPnnrH 

If, h G h Sp f ^ Um -. S ° me u ° f th0Se unha PP^ would - be customers have complained T to the Advertising 
Standards Authority that the suggestion in the advertisements that the delivery ^ time ^ would Ee 
l\ h yS "I T trUe> The Auth ority has reacted by requesting that the pub shers do not carrv 
ttetihoH^ : arrttt rfVl nnn P^^ed 28 day delivery cSn be met' P Tn'fTgure t" 
Ihl ^ ority an f tnat of 31 ' 000 orders onl y 9 > 000 nave been dispatched and none of these within 
Mrs Th^h P r i0 , d - - H ° WeVer l bGt that thG S P ectrum 9iven to the Japanese b^ the UK Prime M 1n Tter 
wa'no^t^Tn'e IVM.*™* ^^ VlSlt ^ deliVered in ' eSS than 28 days.^lXe « 
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Amongst the rush of new machines which are trying to break into the hobby micro-market in this 
country one stands out as different, the JUPITER ACE. Z80A processor, 8K ROM, 3K RAM, 32 x 
24 memory mapped screen, 256 x 192 pixel graphics, £90, 28 days delivery. Not much unusual 
there you may say but look at the operating language - FORTH!! This new machine does not support 
BASIC but breaks new ground in providing the home computerist with a chance to program in a 
new language. 

In the early days of micro-computing, not long ago, micro users were restricted to the use of 
BASIC unless they ventured into the unknown of machine code. Now things are rapidly changing. 
Not only is the world of machine code now well charted, but an increasing number of alternative 
languages are being made available for use on micro-computers. Tandy were first on this road 
with their 'Tiny PASCAL' which allowed users with 16K '80 machines to have a chance at programming 
in a structured language. True, this small version of PASCAL has some restrictions, but it 
is powerful enough to allow the user to get a taste of this rather different language and to 
learn the glories and pitfalls of using a compiled code. Another language available for the 
'80 is BASEX. This is a sort of half way house between BASIC and machine code and it has some 
of the advantages of both, but also carries some of the disadvantages of both. Certainly it 
is worth exploring as an interesting exercise, but it is likely to be eclipsed by the versions 
of compiled BASIC which are now becoming available. For an application where BASIC is too slow 
and a compiled code is too cumbersome, it is certainly worth looking into. FORTH is a language 
that is causing much interest in the U.K. at the moment. The first micro to use FORTH as its 
main language is now available, and a version of this language for use on the '80 is now on 
sale at a very reasonable price. Whatever your views on the question of structured vs. unstructured 
languages, it is well worth trying your hand at one of the newcomers to gain experience. 

- 0000000000 - 
***** INPUT/OUTPUT ***** 
From: Mr. R. Burling - Armidale, N.S.W. 

I enjoy your magazine and find the programs quite good except for those programs (machine language) 
that have reserved memory for 16K machines. I have a 48K system and would dearly love to be 
able to convert these programs to utilise the memory I have available to me, yet time really 
prevents me translating and retyping the thing into higher memory locations. Is there any program 
around that will convert such programs similar to the BASIC Line Renumber Program Tandy give 
with their computers? 

(Thank you for the compliment. Unfortunately, relocating machine language programs and subroutines 
is a considerably more complex task than renumbering a BASIC program. Eddy tells me that the 
M0N4 monitor purported to offer this feature but did not successfully cope with all types of 
machine code programs. Such programs can contain imbedded data (e.g. text strings, vector tables, 
etc.) which make the job a lot more difficult than simply changing all absolute address references. 
In fact, you would need to know so much about the program that you could generate the source 
code form, which could be very easily relocated by changing the ORG statement and reassembling. 
The problem is the same for BASIC programs that POKE Machine code subroutines into protected 
memory, although these are normally all code without the problem of imbedded data and could 
be relocated relatively easily. 

My own experience has shown that the time necessary to relocate a program varies exponentially 
with its size and I, too, would appreciate an utility "that could reliably relocate machine code 
programs. - Ed.) 

From: Mr. M. Merrylees - Carrathool , N.S.W. 

Having read some of your early editions of MICRO-80, I decided it would be a fund idea to try 
my luck as an author with one of my early efforts at programming. 

I chose a BASIC game called "ANAGRAMS" - my computerised version of the popular age-old word 
game. I checked it over carefully, removing every bug in it, then cheerfully sent off the tape 
with an explanatory letter. 

"Enthusiastic joy" is a mild description of the thrill I experienced as I received your parcel 
containing my tape returned with the assurance that following your receipt of detailed instructions 
for the program, you would print it gratefully. 

So I compiled a concise set of instructions which, to the best of my knowledge, contained anything 
any person using the program would possibly need to know. I sent it off to you promptly, and 
resigned myself to await its arrival in print. 

I wasn't at all worried when in the first three issues there was no sign of it, for I had antici- 
pated the delay which seems mandatory for any article intended for publishing. This is quite 
normal with all magazines, and no apology is required for such incidents. 

However, I was under thirteen years of age when I sent those instructions away, in complete 

confidence that they should be printed. I am now FIFTEEN and I still haven't seen it in print 

Need I say more? 
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I think I am justified (though please correct me if I'm wrong) in demanding at least a reason 
for such an action (or more appropriately "lack of action"), and feel that it would be common 
courtesy to at least let me know if you decide against printing my work, as I find it infuriating 
to wait and wait and still to receive no recognition of my work - even in the form of a polite 
refusal . 

Therefore I should like a prompt acknowledgement of this letter giving some form of explanation 
for this incident, whether you finally are going to print my program, and if not, full details 
as to my present rights of copyright (i.e. whether I now again have full rights over my work). 

I am sorry if I appear unnecessarily harsh, however I am quite frustrated over the matter and 
I hope that you have simply quite accidentally overlooked it before now. I am expecting this 
letter to be printed in the magazine and preferably with little editing. 

(I understand your frustration at the delay in publishing your program. Our intention is and 
always was to publish it. The reason for the delay is simply because of the response from people 
to have programs published. We have so many stored up that some people like yourself end up 

waiting and waiting and waiting We can't do a lot about it, short of making each issue 

about 500 pages long to clear the backlog of programs. Of course, our publication of the magazine 
being so far behind has not helped things either. - Software Ed.) 

From: Mr. R. Dyball - Woodberry, N.S.W. 

I wonder if you might be able to supply me with some information on how, in the TRS-80 expansion 
interface the real time clock is worked, whether it is hooked directly to memory, or to a couple 
of output ports. I have found no mention of it in the TRS-80 tech. manual, or anywhere else 
for that matter. 

(The real time clock in the TRS-80 Model I (and System 80) expansion interface is driven by 
the interrupt line to the Z80 processor. The hardware interrupts the processor every 25 mS 
(provided interrupts are enabled) and there must be a software interrupt service routine to 
process the interrupt. The Disk Operating System provides this routine which counts the number 
of interrupts and adjusts as necessary the 'time of day' value stored in memory locations 4041 H- 
4043H. 

There are available hardware add-on products that use microprocessor compatible clock-chips 
to keep time. These are real hardware clocks that are port-addressed but the actual address 
varies with the manufacturer. In addition, these usually provide battery-backup and do not 
lose time the way the software clock does when the Z80 processor runs with interrupts disabled 
for any length of time. - Ed.) 

From: D. Bareis, Maryborough, Qld. 

I would like to show readers how to make relocatable calls in machine language, as I am sure 
there must be a lot who would like to produce relocatable code but just don't know how to. 

There was a good article in "The Assembly Line" May '81 80-Microcomputing which shows how to 
produce relocatable code, but their method destroys the HL register. I have worked out a way 
to find your position in memory without destroying any registers. 

"CALL 13E5H" returns with the HL register on the stack and the return address in HL. To produce 
a relocatable call you must now use a relative jump to branch to your subroutine. The subroutine 
then needs to "INC HL" twice (to move address past your JR SUBROUTINE instruction) and then 
swap this address with the original value of HL (still on the stack) with an "EX (SP),HL". 
Listing two, a relocatable version of listing one shows how this is done. 

Variables can be loaded in a similar manner. The method shown in listing three is best when 
you do not wish to use the IX or IY registers. Any variable must be at the end of the program 
(or at least after any reference to it). 

Listing one 



CALL SUBROU 



SUBROU CALL 1C9H ; CLEAR SCREEN 

RET 

Listing two (a relocatable version of listing one) 



CALL 13E5H ;FIND POSITION IN MEMORY 

JR SUBROU 
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SUBROU 









INC 


HL 




INC 


HL 




EX 


(SP),HL 




CALL 


1C9H 




RET 






e version of 


"LD J 


CALL 


13E5H 




LD 


DE,VAR- 


POSN 


ADD 


HL,DE 




LD 


A,(HL) 




POP 


HL 





MOVE HL PAST JR SUBROU 

PUT RETURN ADDRESS ON STACK 

REST OF SUBROUTINE THE SAME 



;FIND LOCATION OF POSN IN MEMORY 
pn c N LU ut,VMK-ru^ ;FIND RELATIVE POSITION 

P0SN add hl!de ;HL POINTS TO VAR 

;GET HL OFF THE STACK 
VAR defb"6' ; VARIABLE AT END OF PROGRAM 

(Thank vou Mr Bareis. Whilst we have not tried this technique ourselves it should work satis- 
factorily We look forward to having some relocatable ml. programs submitted for publication, 
using Mr. Bareis' technique -Ed.) 

From: Mr. I.J. Vanco - Herston, Qld. 

"accep^o^a^^^^ 

r„ e VoT. S 3 S , e "ss u a e nd 7 ^^^TesSnLtThrcVssetL^^rn^o^^LT^iTely it is started. 

Has any one a solution?!!! 

the assembler output object files. 

a q w nrnnrm ic a wprv larae machine lanquage program that should take about ten minutes to 
toad 5 " I P r;e am fo U nd a th V a e t ry .a'g r e 9 sys?e!; ln tapes U pre?, load successful!, the first * j-^- 
"h; -,<- thp cvstem tape loader compares the checksum on each and every block and snouia so 
murh y as one bit I x ^incorrectly read, then a checksum error occurs. The problem is compounded 
? ch th S f that the Dowr-supply in the System-80 is operating close to its limits and any 

noise sp'kes on the maiT are 'coupled to th/cassette input circuitry invariably causing loading 
errors P ( even Tf you fit the MOVs as suggested in one of the Technical Bulletins) I found 
that in my case, this problem could be alleviated by turning off an old refridgerator that was 
on the same mains line as my computer. 

Tn vour case the problem seems to have gotten worse by making the suggested F " odifica ^ on u f nii ^ 
? would see; advisTle to remove the patches and restore it to its original form. It wou d 
i ko ,ri« .riX sure that neither the cassette mechanicals nor some external source is 

?erpon b s'bl W r e for%h m e ke ioa S d U i r n e g %«. Perhaps some other reader has found a solution and can 

help? - Ed). 

From: Mr. J.D. Smith - Hawthorn, S.A. 

First, thanks for a most interesting magazine! 

The main point of my letter is to ask for a couple of little things which will increase the 

value of your magazine to your readers in general. 

Would you please clearly indicate in published programs whether "POKEs" and "PEEKs" are used 

or not, and whether graphics are used? 

a^ „„ a ii u imnnrtant would vou Dlease explain to those who submit programs (perhaps in an 
article') Ih'e vX of Vntg "programs in straight BASIC unless there is real value ,n u S1 ng 
such things as those mentioned above? 

Programs written general terms, without the above special techniques have the great advance 
that thev are very simply adapted for other computers than the one for which the Program wa* 
written y There Je few' reasons for "PEEKs" and "POKEs" apart from some increase in speed and 
many programs for general use don't really require them. Further, ' 'PEEKs ' e ^- ^^^ 
limn the program to the one machine, as there is no uniformity ^ computer memory ^oc ation 
and graphics. And if one sees an interesting program written for a Model I ^{^^^Tl 
machine, and one has a Model II, as I have, it is most frustrating to slowly read tnrougn 
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listing, decide there are no "PEEKs", etc., then find one after spending a couple of hours kevinq 
in a program! (I'm not a fast typist!) y cou P ,e 0T nours Keying 

So I'm sure your co-operation in this matter would be appreciated by many of your readers! 

(Thank you for the kind words. The points you have made certainly deserve consideration not 
only from us here, but all our readers. I have included your request in the Reader's Reouest 
section and will consult with our Software Editor regarding the other matter. - Ed.) 

- 0000000000 - 



***** READERS' REQUESTS ***** 

This column is a regular feature of MICRO-80. In it, we list all those articles, programs, 
etc. requested by our readers. We invite contributions from readers to satisfy these requests 
and will, of course, pay a publication fee for all articles, programs etc. printed. As a quide 
we will pay a minimum publication fee of $10 for any article or review published. In the case 
of software reviews, we will aim to pay in accordance with the value of the program, up to a 
maximum of $25. So, if you write a good review which we publish and the usual sellinq price 
of the program in Australia is $19.95, then we would pay you $20. In that way, the successful 
reviewer will get the program he reviews, free. (Make sure you include the selling price in 
your review). Unfortunately, we cannot afford that policy on hardware (!) so we will pay in 
accordance with the merits of the review - generally of the order of $25. Submission of a review 
tor publication automatically means that you are prepared to accept the figure we decide to 
pay you and no correspondence will be entered into. Payment will normally be made within 30 
days of publication. 

** ARTICLES ** 

File handling on the '80 

Reviews of '80 compatible printers 

- Reviews of commercially available software (including that produced by us!) 
Reviews of commercially available hardware 

* A master index to the appropriate sections in the Tandy Manuals in level I, Level II, DOS etc 
Comparative reviews of disk drives 

- An explanation of how to make full use of USR, PEEK and POKE statements 

- Discussion of the various electric fields produced by the keyboard, tape recorder, monitor 
disk drives etc., how to measure them, how important they are and how to combat them 

The value of writing programs in straight BASIC 

** SOFTWARE ** 

Stock market program 

* Horse racing system 

* Morse code decoder 
Sub-routine Forum 

- A new STAR -TREK game 

- Programs of pharmaceutical interest such as Pharmacokinetics, Patient Medication Records, 
Drug information services etc. 

- Multiple file tape backup (as in Australian Personal Computing Aug/Sept '81 for PET) 

- A "PRINT SCREEN" command for the Model I 
A football game using graphics and sound 

Graphics car race as seen from the driver's position 
Tank game for a single player 

** HARDWARE ** 

Interfacing the '80 to external hardware 
Review on the performance of line filters 
Real Time clock 

* Radio Teletype/Morse interfacing 

RFI (Radio Frequency Interference) suppression 

Fast tape storage 

High speed card readers, interfacing and documentation for the Model II. 

NOTE: An * denotes that we already have some suitable material on hand for this topic. 
COLOUR COMPUTER OWNERS 

If you would like some specific information in the form of an article, a software or 
hardware feature, write and let us know. We will include your request in this 
section in the hope another reader can contribute the information. 

- 0000000000 - 
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***** LESS BASIC BASIC - by Dr. G. Brokensha ***** 

Inspired by the excellent article by Ken Smith in MICRO-80 of April 1982 (Vol 3, Issue 5) I 
began thinking about the problem he posed and solved. The question was how to format the numbers 
1 to 100 on the screen in ordered columns. The problem of deciding when to end a line was solved 
by this method (where I was the number between 1 and 100). 

10 IF X/10 = INKX/10) THEN PRINT 

The use of this remaindering technique for deciding when to print on the next line is a good 
illustration of this very useful basic BASIC trick. 

I qot to thinking. Why not arrange the loops to do the decision-making for us? An outer loop 
for each line of ten and an inner loop for the items in each line. When we fall out of the 
inner loop we can print with line feed to begin a new line:- 

10 FOR 1=0 TO 9:'outer loop prints line 

20 FOR J=l TO 10: 'inner loop prints values on line 

30 K=I*10+J:'ten times outer loop plus inner loop = our number 

40 IF K<10 THEN PRINT " ";:'pads out 0-9 with leading space 

50 PRINT K;:NEXT J 

60 PRINT:NEXT I 

70 END 

That's a reasonable solution. It's quicker too because comparisons are fairly slow in most 
hiqh-level languages and BASIC is no exception. Timings averaged 20% faster with this routine. 
If you run this program you'll find that the final 100 at the end is misplaced. Furthermore, 
the test for the single digit succeeds only nine times out of a hundred - that's inefficient. 
Is there a better way, perhaps with more flexibility and general application? 

One of BASIC'S strong points is its powerful string handling commands. Since I cut my computing 
teeth without such aids I really enjoy using string-handling techniques. And so I started thinking 
about the problem another way. Each new number can be added to a string. When the string is 
full we can print it. But how to get the columns? 

Try in comand mode: 

PRINT STR$(1),STR$( 12345) 

...no help? How to right-justify the numbers? Why, use the BASIC string function RIGHTS of 
course! Try: 

PRINT RIGHT$(" "+STR$(1 ) ,5)+RIGHT$(" "+STR$(12345) ,6) 

...and there you are. Both numbers printed in fields of six! This routine is a little slower, 
about the same as the original remaindering solution and it looks like this: 

10 CLEAR 500 

20 S$=STRING$(20," "):'a blank string for the leading blanks 

30 FOR 1=0 TO 9: 'outer and inner loops again 

40 FOR J=l TO 10 

50 K=I*10+J: 'calculate our number again 

60 A$=A$+RIGHT$(S$+STR$(K),4):'add spaces to beginning of number string and then select right 

most 4 characters 
70 ' 
80 ' 
90 NEXT 

100 PRINT A$: 'print string when ten numbers concatenated 
110 A$="": 'clear the string before using again 
120 NEXT 
130 END 

Why bother with strings at all? No reason for this simple problem but the method has great 
advantages in flexibility. If you want beautiful formatted-screen output for your programs 
use strings but don't forget to use all your available memory for string storage by CLEARing 
plenty of space. This reduces the MICROSOFT garbage-collection delays. 

In an idle moment try this routine. Its slightly greater complexity is amply repaid by its 
flexibility. It's as fast as our other solutions too. 

10 CLEAR 500 
20 INPUT " START" ;S 
30 INPUT "FINISH" ;F 

40 INPUT "FIELD WIDTH" ;FW:FW=FW-1 : ' BASIC function STR$ adds a space in front so we have to 

allow for it! 
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50 ' 

60 INPUT "NUMBER OF FIELDS PER LINE";NF 

70 S$=STRING$(FW," ") 

80 FOR I=S/NF TO F/NF:'set up loops 

90 FOR J=0 TO NF-1 

100 K=I*NF+J: 'calculate current value to "print" 

110 A$=A$+RIGHT$(S$+STR$(K),FW):NEXT:'add it, right-justified in field of width FW, to string 

A$ 
120 ' 

130 PRINT A$:A$="":NEXT I 
140 END 

- 0000000000 - 



***** MICROBUGS ***** 

Although we make every effort to ensure accuracy in the material we publish, inevitably errors 
and omissions will occur. In this section, we try to correct the bugs that have been found. 

MICRO GRAND PRIX - Vol.3., Issue 7, June 1982 (pp25-29). 

One of our readers, Mr. R. Gerstner, who typed in the program has noted three errors in the 
source listing. 

Line 3790 should have a closing quote after the first one with 16 blanks in between them. 

Line 2270 should read "LD BC,49" instead of 50 since MSGE15 at 3650 contains only 49 characters 
in the message. 

Line 2230 should read "LD BC,39" instead of 40 since MSGE16 at 3660 contains only 39 characters . 
in the message. 

***** FREE SOFTWARE LIBRARY - VOL. 1 ***** 

There is an error on page 47 of the Free Software Library Manual Volume 1. This page lists 
replacement lines for the disk version of Household Accounts. A replacement line has been omitted 
from this page causing problems when the program is typed in from the book. This error does 
not affect the program as supplied on disk. The additional line number to be corrected for 
conversion of the program to disk operation appears below. 

7 ON X G0T08, 38, 29, 33, 26, 43, 77, 90, 95 

- 0000000000 - 



***** USERS' GROUPS ***** 

The following is a list of Users' groups of which we are aware. Hany are interested in a wide variety of computers. 
For further information about any of the groups, contact the person indicated. If you have a group not mentioned here, 
please let us know so that it can be included in this section. 

** AUSTRALIA ** 

AUSTRALIAN CAPITAL TERRITORY 

CANBERRA GROUP COHPUTERTOWN CAHDEN 

Cont: Bill Cushing, Cont: Keith Stewart 

10 Uranbi Village, Kambah, 2902. P-0. Box 47, Camden 2570. 

Heet: 3rd Thurs. monthly, 7.30pm. 
Urambi Village Comm. Centre, 
Crozier Circuit, Kambah. NEWCASTLE HICRO USERS GROUP 

NEW SOUTH MALES Cont: Dennis Jackson, 

Tel: (040) 63 1910 
BLUE MOUNTAINS OF N.S.W. „.. . . u , ... ., , n u .. r , 
Heet: Last Wed. monthly 7.30pn, Hall corner Fowler 

Cont: Greg Baulnan and Ogden Sts., Hamilton South. 

Tel: Home (047) 51 3221 
Heet: 1st Fri. monthly, 7.30pm. 

Springwood Civic Centre. 
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TRS-80 SYDNEY EASTERN SUBURBS USERS GROUP HAPPER 
CP/H USERS GROUP 

Coht: Dan Lawrence 

G.P.O. Box 2551, Sydney, 2001. 

WOLLONGONG GROUP 

Cont: Paul Janson 

P.O. Box 397, Dapto, 2630. 



VICTORIA 

BALLARAT COMPUTER USERS GROUP 

Cont: John Preston, Tel (053) 31 4363 
Meet: 2nd Tues. monthly, Chisholm College, 
Frankston. 

EASTERN SUBURBS USERS GROUP 

Cont: John Fletcher 

Tel: Hoie (03) 737 9544 

Bus (03) 89 0677 (9-4) 
Meet: 4th Wed. monthly, 7.00pm 

Kingswood College, 355 Station St. Box Hill. 

GEELONG COMPUTER CLUB 

Cont: P.O. Box 6, Geelong, 3220. 
Meet: 2nd Thurs. monthly, Tybar Engineering, 
Hampton St. Newton. 

MICROCOMPUTER CLUB OF MELBOURNE 

Cont: HICOM, P.O. Box 60, Canterbury 3126 
Meet: 3rd Sat. monthly 2.00pm. Burwood State College, 
Burwood Hwy. 

NORTHERN £ WESTERN SUBURBS COMPUTER USERS GROUP 

Cont: David Coupe, Tel: (03) 370 9590 
Meet: CPH Data Systems, 284 Union Rd. Moonee Ponds 
Alt. Thurs. 7pm. 

PENINSULA COMPUTER GROUP 

Cont: George Thompson, 3 Patterson St. Bonbeach, 

3196. Tel. 772 2674. 
Meet: 2nd Tues monthly, Chisholi College, Frankston. 

QUEENSLAND 

BRISBANE GROUP 

Cont: Lance Lawes, 

Tel: Home (07)396 2998 

Bus. (07)268 1191 Ext. 15 

Meet: 1st Sun. monthly, 21 Rodney St. Lindui 

COMPUTER OWNERS GROUP 

Cont: Betty Adcock, Tel: (07)263 4268 

TOWNSVILLE GROUP 

Cont: Townsville Amateur Radio Club 

Meet: 2nd Tues. monthly, State Energy Serv. HO, 
Green St. West End. 

SOUTH AUSTRALIA 

ADELAIDE MICRO USER GROUP 

Cont: Rod Stevenson, 36 Sturt St. Adelaide, 5000. 
Tel: 515241 between 9-4 

NORTHERN TERRITORY 

DARWIN GROUP 

Cont: Tony Domigan 

P.O. Box 39086, Winnellie, 5789. 

WESTERN AUSTRALIA 

CPU - THE CLUB FOR PEACH USERS 

Cont: Brendon Butcher, Tel: (09)367 5880 



PERTH '80 USERS GROUP 

Cont: C. Powell (09) 457 6849 

Meet: 1st Tues. monthly, 7.30pi Comm. Rec. Hall, 
MacDonald St. Yokine. 

TASMANIA 

DEVONPORT COMPUTER INTEREST GROUP 

Cont: John Stevenson, Tel: (004)92 3237 

First meeting, Mon. 18th April time and place 
to be announced. 

NORTH-WEST TASMANIAN USER GROUP 

Cont: Rod McLeod, 

Tel: Home (004) 372064 
Bus (004) 301611 

** UNITED KINGDOM ** 

COHPUTERTOWN NORTH-EAST 

Cont: C/- 2 Claremont PI. Gateshead, Co. 
Tyne £ Wear NE8 1TL. 
Tel: 0632-770036/643417/679119/559167. 

COHPUTERTOWN UNITED KINGDOM 

Cont: Dave Tebbutt, C/- 14 Rathbone PI. 
London W1P IDE 

INTERNATIONAL TRS-80 LEVEL I USER GROUP 

Cont: Mr. N. Rushton, 123 Roughwood Dr. Northwood, 
Kirkley, Herseyside, L.33 9U9. 

NATIONAL TRS-80 USERS GROUP 

Cont: Brian Pain, 40A High St. Stoney Stratford, Milton 
Keynes. 

NEWCASTLE PERSONAL COMPUTING SOCIETY 

Cont: John Stephen Bone - 0632 770036 

NORTH-EAST TRS-80 USERS GROUP 

Cont: Barry Dunn, 8 Ethick Tee. North Craighead, Stanley, 
Co. Durham DH9 6BE. Tel: 0207 30184. 



NORTH WEST TRS-80 USERS GROUP 

Cont: The Secretary, 

40 Cowlees, West Houghton 
Bolton BL5 3EG 



TANDY OWNERS PROGRAM £ INFORMATION CO-OP 

Cont: Derek Higbee, 12 Shelley Close, Ashley Heath, 
Ringwood. 
Tel: Ringwood 6720. 

TRS-80 EDUCATIONAL USERS GROUP 

Cont: Dave Futcher - Head Teacher, 

Beaconsfield First £ Middle School, 
Beaconsfield Rd, Southall, 
' Middlesex. 

WEST HERTS 80 USERS GROUP 

Cont: Terry Bradbury, 20 Spruce Way, 

St. Albans, Herts. Tel: Park St. 73663. 



** NEW ZEALAND ** 



AUCKLAND 



Cont: Ron Feasy, Bus. 799366 Home: 469455 
Meet: 1st Tues. monthly, 7.30pm 

NZ Solenoid Co. Ltd., 28 Kalmia St. Ellerslie, 

Auckland. 



0000000000 



VOLUME 3 NO. 9 (AUGUST, 1982) MICRO-80 PAGE 10 

***** HARDWARE SECTION ***** 

We have had a number of enquiries from System 80 owners requesting instructions for modifying 
the clock frequency of their computer to speed up execution of programs and cassette saving/loading. 
Mr. R. Dyball of Woodberry, N.S.W. has sent us details of a modification he has developed and 
successfully installed on his own System 80 which speeds up the clock frequency from 1.79 Mega- 
Hertz to 2.6 MegaHertz ie. by 50%. This is possible because the Z80 is rated to work at 2.5 
MHz and virtually any Z80 will function satisfactorily at higher frequencies than this. If 
your system is not reliable at 2.6 MHz then you could replace your Z80 with a Z80A which is 
rated for operation up to 4 MHz. 

The modification described is not for those with little or no experience of electronics. WARNING 
- INSTALLING THIS MODIFICATION WILL VOID YOUR WARRANTY. You must use a low voltage, well -earthed 
soldering iron in carrying out this modification. Failure to~do so can cause catastrophic and 
EXPENSIVE damage to the components in your computer. Although the author states that the same 
modification can be used on a TRS-80, and he includes in the article a cross-reference table 
for that purpose, in the letter accompanying the article he points out that he has not actually 
tested this out on a TRS-80. MICRO-80 advises readers that we have not tested out either of 
these modifications and can accept no responsibility for their performance. Readers should 
also note that Disk Drives should only be accessed to read or write with the clock frequency 
in the normal (1.79 MHz) mode. Now, over to Mr. Dyball. 

** SYSTEM 80 CLOCK MODIFICATION - by R. Dyball ** 

The following article describes a means of changing the System 80' s clock so that under software 
control the '80 can operate at either 1.79MHz or 2.6MHz This means that programs can run 50% 
faster and also the cassette can load and save programs at 500 or 750 baud. The same modification 
can be made to a TRS-80 if appropriate IC's are used (see table), note that this modification 
will void any warranty on both machines. 

OPERATION 

An unused section of Z38 (Z56) is used to divide by two the 5.3MHz clock (used by the video 

section) to give about 2.6MHz. The original clock frequency is the main 10.644MHz clock divided 
by 6, also in Z38. This version uses port 127 so that when address lines A0 - A7 have 127 on 

them and the OUT line goes low and DO has a 1 on it, this is decoded by IC1 and IC2 so that 

the flip flop, IC4, is clocked over, this then goes to the simple data selector made up of 4 

nand gates in IC5, enabling the 2.6MHz clock and disabling the 1.79MHz one. The reverse happens 
when a is sent. 

To read a value from the port, the IN* line goes low, and since only DO is connected either 254 
(low speed), or 255 (high speed) is read. 

You will need: 1 each - 74LS00, 74LS02, 74LS30, 74LS74, 74LS367, TTL IC's 

Phillips screwdriver. 
10-30W soldering iron (not scope type) 
Solder, desoldering braid (Solder-wick) 
Some perforated board, veroboard or. a suitable PC board. 
Fine plastic coated wire and (opt.) 4-6" of 8 way ribbon cable. 

Firstly construct the circuit shown. I used a piece of perforated board and some low profile 
IC sockets, and wire-wrapped it, although you should be able to make up a small PC board from 
the diagram. To test out the board, either tin the wires and plug them into a breadboard, or 
tack them onto the board temporarily with the soldering iron. Put the A0 line low and Al - 
A7 high, and connect the leds as shown. Next connect a 5v supply, (or 3 dry cells). Should 
any of the leds appear to be on too bright, check out the wiring. Now touch one of the clock 
input_wires to ground. If this doesn't cause led2 to blink the_ other wire should. Next bring 
the IN line_ low, ledl should remain off, then taking off the IN line, bring__the data line DO 
high and OUT high, this loads a 1 into the flip flop IC4. Now bringing the IN low, ledl should 
light and touching the other clock input to ground will cause led2 to blink. If all works OK, 
then turn the System 80 over and undo the screw holding the lid on, remove the lid, and undo 
the screws holding the keyboard board down, carefully pull the wires out of the edge connector 
at the upper left. Locate Z38 (74LS92) and desolder pin 8, carefully lift the pin out of its 
hole in the board. Alternatively, you can remove the CPU board and cut the track leading from 
pin 8 of Z38 to pin 2 of Z37. Connect the board up as shown in Fig. 3. Solder a link from 
pin 9 of Z37 to pin 14 of Z38. 

The easiest place to put the board, I found, was at the front near the gap between the CPU board 
and the interface board. The board can be bolted down to one of the nearby pillars or taped 
to the case. 

Replace the keyboard, first checking that you haven't left any little bits of wire, globs of 
solder etc. lying araund. Also, be careful when soldering the board that you don't short out 
any tracks. If everything looks OK, then turn the '80 on. Should the screen be filled with 
garbage, turn everything off and check the board for any wiring errors and so on. If everything 
works OK a "READY"? should turn up and everything should work as normal. The board is wired 
up so that on turning on the '80, the clock speed is normal (1.79MHz). 
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If you want high speed merely type: OUT127,! or for low speed, type: 0UT127 To see what 
speed the '80 Is at, either in the command mode or during a program: PRINT INP(127) should give 
either 254 or 255. 

Should the modifications still not be working, you can always get the '80 back to its original 
state by removing all the added wiring and making a link from pin 8 of Z38 to pin 2 ot Li/, 
or solder the gap in the track if you cut it, or if you can, put the pin back in its hole and 
resolder it in. 



Z20 




FIG. 1. Circuit Diagram of Modification 
(Test connections shown dashed) 
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N.B. You can use other output ports by rearranging the inverted address lines. Other data 
lines may also be used. 



REFERENCES: 



SYSTEM 80 Technical Manual 
TRS-80 Technical Manual. 




FIG. 3. (a) Positions of wires needed 

to hook up board (System 80 
only). CPU Board Plan View. 



FIG. 3.(b) Plan view of Interface 
Board 
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CORRESPONDING IC's IN THE TRS-80 



ck *6 
CK *2 

°o 
OUT 
IN 
A -A^ 



SYSTEM 80 

Z38 (74LS92) 
Z37,pin9 (74LS367) 

Z9,pinll (74LS367) 
Z20,pinl3 (74LS32) 
Z20,pinl0 ( " ) 
vacan socket Z13 



TRS-80 

Z56 (pinout is the same, 74LS92) 
Z70, pin 9 (74LS74) 

Z76,pin 11 (74LS74) 
Z25,pin9 (74LS32) 



Z25,pin9 . 
Z25,pin4 ( " ) 
Z55,pinll (74LS367 

Z55,pinl3 

Z22,pinll 

Z22,pinl3 

Z39,pin7 

Z39,pin9 

Z39,pin5 

Z39,pinll 
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***** SOFTWARE REVIEW OF ESOS - by R. McDougall ***** 
A BASIC Operating System for the Stringy Floppy. 

1 always wondered why Exatron opted to use BASIC c«ds preceded by '^ l^™^?^ 
Floppy (henceforth ESF) firmwave Sinc%theES^as intend^ as a^ approach would 

have been nice if they had used the disk- BASIC commands. Parti cul ar ^ "Possibly the 2K ROM 
have made disk-BASIC software compatible with the ESF (and vice versaj. y 

was insufficient to allow this. From the ASP ads - 

".. emulate a full disk operating system with named files/ 
passwords/di rectori es/random records 

the ESF BASIC Operating System (henceforth ESOS) seemed a panacea. 

ESOS was written by Thomas Wheeler in 1980 and according to my User's Manual the current version 
is 1.4. 
The Software 

•ESOS is distributed as file 1 on a 5' wafer "Is lo-ed »d coped ^^^"piecfof 
from the gratuitous software supplied W1 th XFtteJ^'~w£ to !oad ESO? that I 
hfd^en ? fU WeX*U the^OAlTl/O utility, but wit? persistence (and a lot of swearnng) 
I succeeded in loading it and backed it up immediately. 

Running ESOS initialises the W^^^&l ^nd^ne^^^resldes^twefn 
^"and S r rVr a it UP occ;i\ C s 3 *or2K e o t f r R n lM. t0 I t t he also requires a further ,000 bytes (directly 
above the BASIC program) to load in a wafer directory. 
The BASIC commands available under ESOS are as follows:- 

CMD ,,in Initialises a wafer directory, effectively destroying the previous contents. 

The ESOS directory is a 1000 byte file placed at the start of a wafer. 

CMD "D" 

lists the wafer Directory to the screen. 

CMD " DL " lists the wafer Directory to the screen with file Lengths. The name of each file 

is also displayed. 

SAVE "filespec" res . dent Bflsic to the name filespec which may be 

iTZ&FtfSgr Z Si rfhelafed M*2?JS? W^FST*. Tibe 

program in memory. (See next command). 

SAVE "filespec", maxlen ^ ^ ^ Qf ^ f . ]e he prQ 

will occupy on wafer, 'i.e. the maximum length in the directory listing. Subsequent saves of 
will occupy on "<*'«'» '• lenath will provided the program is not longer than the 

the same filespec with default tile lengtn wi i , pruv me n v Pr written bv the new one. Its 

:-7e:gth«\^ 



ment. 



LOAD "filespec'' Bftsic ^ mach . ne program nAued 396 BAsTTrogramf 

ccnc: hawo thP cramp format on wafer as before and may therefore be @L0ADed. BASIL programs, 

chaining, ESOS does not. All variables areclearedby chaining another program. 

RUN " files P ec " loads a BASIC program and automatically executes it. Useful in command mode. 

PUT string, n ^ ^ ^ ^.^ ^.^ padded out to 255 bytes if necessary, to wafer 
as file number n. 
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LOF (n) 

n (orovided it^/ "w^pi 1 ?^ ^ by %' 9 ' A$=L0F < 2,) which assi 9 ns the contents of file number 
n [ provided it is 255 bytes long) to a string variable. 

GET n, varlist 

loads the contents of file n into the variables listed in varlist. 
EOF(d) 

*« + h a- * a , funct i on (invoked by e.g. X=E0F(0)) which assigns the next free file (according 
^M h M. d r eCt °!: y) ° n the wafer t0 a variable Cd' is a dummy agrument). I according 

KILL "filespec" 

removes a file's entry from the directory. The tape freed bv this rnmmanH i<: 
unusable unless the file killed was the last in the directory. * 

SAVE# "filespec", start, length, autostart 

»„a * * + Sa ! eS a mac J hine Tanguage program to wafer with specified starting address, lenqth 
and autostart address, under the name filespec. auurebb, iengi.n 

LINE frequency, duration 

generates a tone of specified frequency and duration via the cassette port. 

HowPvPr S °^ a ^H S 17 charac * er J" a filespec, extensions (e.g. /BAS, /CM)) are impicitly valid. 
However, if used, they are treated as part of the filename. Consequently, if a file is saved 
with an extension, that extension must be specified at load time. 

f oeHnd^in b a ef ?I?;cn^ S - a1SO t pr H°- Vid i eS a A P. rimitive P assword mechanism, in that anything following 
a period in a filespec is not displayed in the directory listing. But, to load or kill that 

e ' he H s f f flles P e + c that was reified during save (including password) must be used Thus 

is no iunll^int^T 11 I Pr °i eC + ted f J le 3nd an un P r °tected file is that part of the filespec 
is not displayed in the directory listing for a protected file. 

tKt E t S hp S JS^Jt wh h ic V re I eren T S - ! hG direct ° r y (i-e. SAVE, LOAD, RUN, KILL, SAVE#) requires 
af?Pr 4f 7nH Km firSt i read ]Pl° mem ° ry bef0re the command is executed. Directory updates 
after SAVE and KILL are also mandatory. While this technique assures directory integrity it 
also makes these commands even slower than their standard ESF counterparts. A system which 
provided separate commands to read and write the directory, while more user-error prone would 
have been faster and certainly more versatile. For example, if files oT a wafer were only te'm P o?arJ 

^rit P IT 1d ; rdi r; ly be de1eted at the end of a session > it would nol be n^es^ry S 
rewrite the directory before removing the wafer. y 

i^Thp" 1 ipJnth ^ E + S h° S ' 3S Wlth thG * tandard ESF > consist ° f variable length blocks. Each block 
ort H^fn L th r 9 " 3 "' ^ f0r BASIC P r °9 rams sa ved using the maximum length option. 

lid cLJc a , nP ^ R llir SmeVlhat ^ n V^ m J in that data files as such are not ^ened 
a ?l^!° xh P I B nnl C ° r even ESF DATA I/0 " In fact > data files cannot appear in the 

aZ TZ' n J^%°Z a ± PUT i an l GET D and t he k funct ion LOF are used to access data files, which 
. e a stand ard 255 bytes in length. Being 255 bytes long allows the assignment of string variables 

la,t nrL f L ' ^S V1 «- V i rsa \ / he funCti ° n E0F returns the next ^ee file number 9 ( after the 
cSataM 9 l1?l. T 2 e „ni ireC H° ry l for ^ se ,. in gating these data files. So much for disk-BASIC 
compatibility! The only advantage of this data file arrangement over ESF DATA I/O is that each 
255 byte record can be accessed randomly (which, using a contiguous medium, is a dubious one). 

The Documentation 

The manual supplied with ESOS is a 24 page long, plastic spined affair. It purports to be written 
in the same vein as the Tandy Level 1 User's Manual. Why do so many software authors insist 
on^ writing documentation in such a demeaning and often embarassing manner? Who needs statements 

"The computer stopped, and gave you the error message, which 

in effect says, 'no, no dummy — there's no way for me to do that!'"? 

(ESOS Manual, Tom Wheeler 
His grammar and punctuation) 

Don't misunderstand me I appreciate David Lien's intentions in the Level 1 manual, but I think 
that it and others like it, could be written in a more mature (and often more informative) 
lllll^es ,^f ^"IST " S ^T^Z friendliness - I" any case, grammar and persona 
SnnlnnS! i E . S0S fu™ 31 takeS the user throu 9 h the various commands by the use of 

appropriate examples. A rather scant memory map is included along with diagrams (sketches) 
showing ESOS wafer organisation and directory format. What is lacking is a list of useful entry 
points and locations used by the system. ubeTui entry 

All in all, ESOS seems to perform its tasks as intended provided its limitations are realised. 
However, I think that it is highly unjustified to advertise it as emulating a full disk operating 
system. It just doesn't. Along with other ESF owners, I'm sure, I look forward to the utility 
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which does. 

Supplier: 

Requires: 
Cost: 
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ASP Microcomputers 
797 Dandenong Road 
East Malvern, Vic, 3145 

Model 1, Level II + ESF 

$27 (approximately) 

- 0000000000 - 
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***** SYSTEM 80 ADD ON KEYPAD - by Stuart McMinn ***** 

In the February issue of MICRO-80 there was reference to cheap add on n«ric keypad under the 
Readers' Requests Section. I have found a simple solution for ™? *^™'^J^£ 
described below are for a SYSTEM 80 and may be used for a TRS-80 if a similar decoding metnoa 
is used on the end of the keyboard. 

T , . ,„ . +hat T „-„, wa <- one that is readily available from Dick Smith Electronics (K-2010), 
and lTde a circuit board to suit the decoding system. A length of 12 way ribbon cable and 
some telephone wire (for links) are the only other hardware needed for the modification. 

a innk at the existinq hardware on the computer explains how easy it is to add a keypad At 
the riqht hand end of 9 the keyboard there is a set of solder pads which are connected to the 
compute'r's keyboard address system. The address lines use d here arc , DM to DK7 and AK3 to AK6. 
From the technical manual it can be found that you can encode these lines as. 

Numbers to 9; Decimal Point; New Line, Operators +,-,*,/; ^dB^^P 306 :^- ^H^nKA 9 to^DK?" 
the manual is that the keys Fl to F4 can also be encoded from the lines AK4 and DK4 to DK7. 
By using the correct sequence on the keypad the connection is simple and efficient. 

Method of Construction 

TTTTarivi sable to _ use Scotchcal or a set of transfers (D.S. cat H-5656) to reproduce the circuit 

inri rarpfullv cut or scrape lines onto it use a very sharp, pointy knife for tnisj. me oxjki 
?s to bend the thin lTnes supplied in the transfer set into an approximate shape of the pad. 
WARNING: Be careful when u^ing this method; these thin transfers tend to etch away also. 

AftPr etchina the board 20 wire links are soldered into place (see overlay), by bending the 
links back along the track and soldering. The reason for this is that there are no peaks to 
stick ud off the board I and damage the rubber key matrix. Although not really essential to do 
fh s t makes the board look much neater. After soldering on the links you onl> ^needed to 
so der on the hookup wire from the keyboard to the keypad. First of all, find a pi ace to mount 
your keypad tSen cut off enough wire plus about 25am. Solder one end to the keyboard, give 
the ribbon a half -twist and solder the other end to the keypad. 



You should now be ready to use your keypad. 
The key pad should look like this: 



Fl 


F2 


F3 


F4 




* 


7 


8 


9 




/ 


4 


5 


6 




+ 


1 


2 


3 


NL 


- 


• 





BS 


NL 



Here are the keyboard addresses as viewed from the top of the keyboard at the R.H. end. 



D 


D 


D 


D 


D 


D 


D 


A 


A 


A 


A 


K 


K 


K 


K 


K 


K 


K 


K 


K 


K 


K 


6 


3 


7 


5 


1 


2 





4 


5 


6 


3 



D 
K 
4 

To mark the Fl to F4 keys use this method or similar: 

1. Fill in engraved portion with paint (or similar) of colour of your choice. 
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2. Give a light sand a second coat of paint. 

3. Using E-Z transfers mark lettering 

4. Apply 2-3 coats of clear lacquer. 

The same method may be applied to the backspace and new line keys. 

I hope that this modification is helpful to those with a lot of data processing. 
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The circuit board pattern 
('+' indicates screw holes) 



This shows the positions of 
links (compare with above) 
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* * * * 



SOFTWARE SECTION 



* * # * 



***** CHECK BOOK DATA FILE - Peach and CC ***** 

The original version of this program (which appeared in the July '81 issue) was for a Level 
I, 4K machine. The Hitachi Peach has a much larger display area comprising 80 columns by 24 
(or 25) lines while the Tandy Colour Computer has a text screen of 32 columns by 16 lines. 
These differences between the two video displays led to two different approaches to the conversion 
from Level I. 

The objective for the Peach was to obtain a display that resembles the form of an actual bank 
cheque account statement. The ability to set a smaller scrolling window on the larger screen 
means that headings and prompts for information can be displayed outside this window and will 
therefore be unaffected by the transaction lines displayed in the scrolling window. To distinguish 
bank charges and deposits from cheques that are drawn, these must be denoted by the mnemonics 
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"%FEE" and "DEP" somewhere in the 'Particulars' field (The '%' sign was included to differentiate 
between an actual fee and a cheque made out to, say ACME FEEDS, for example). Up to thirty 
transactions can be saved to a cassette data file, but this number can be altered by modifying 
the DIM statement and the bounds check value in line 260. 

In normal operation you load the most recent data file to recover the closing balance (as well 
as view the previous statement), enter new transactions and, lastly, save a new data file. 

With the limited screen display of the Tandy, a different approach was taken where only transac- 
tions are displayed. To make deposits into the account, enter positive amounts, while for cheques 
written and fees charged, enter negative amounts. 

A screen layout similar to a bank statement is not physically possible with the text screen 
of the Tandy. The cassette operation of both machines has been reliable which means that use 
of the program can be quick and easy. The more experienced could probably modify the program 
to work with disk and get even better reliability. 

- 000000000 - 



***** PAYROLL - Peach and CC ***** 

This program is a simple payroll designed to operate on a cassette system (a printer is optional). 
Originally published in the April '81 issue, the program has been modified to run on the colour 
computers, and most of Mr. Lawes' (the original author) explanation is still relevant and reproduced 
here. 

The program caters for up to 20 employee records at a time. It will load from and save to cassette 
the year-to-date pay records for each employee in the batch. These records include: 

- hours worked 

- gross pay 

- group tax 

- 3 wage deductions 

- net pay 

and will handle weekly and hourly payroll. 

The program handles simple payroll calculations. For complex calculations, work out your figures 
separately and enter them into the program manually, using the manual override functions. The 
tax calculation formula is based on rates applicable in Australia as at 1st July 1980. As tax 
rates change, new schedules may be obtained from the taxation office and the program amended 
and edited accordingly. The tax calculations commence at Line 750 (Tandy)/740( Peach) . Overseas 
readers may like to restructure this part of the program to suit their own requirements. 

The employee master file (the author's term for DATA lines entered directly into the program 
using line numbers 200-290 (Tandy), 210-300 (Peach) ), contains the following data: 

LINE NO. PAY NAME HRLY RATE WEEKLY RATE TAX "CODE 
200 DATA 1, A APPLE, 6.25, 20.00, 1 

The example line above is exploded for clarity but is just a normal DATA line and would be entered 
into the program as: 

200 DATA 1,A APPLE, 6. 25, 20. 00,1 

IMPORTANT: DO NOT DELETE OR CHANGE LINE 300/310, it contains information used by the program during 
execution. 

All data lines MUST contain 5 items, so if data is hot applicable to your use of the program, 
the unwanted section must be filled out with zeros or blanks, e.g: 

200 DATA 1,A APPLE, 6. 25, 0,1 

NOTE THE ZERO (0) ABOVE REPLACES THE UNWANTED FIGURE OF 20.00 IN THE PREVIOUS EXAMPLE. 

Data input during program execution is simple, (normal BASIC program input as against the manual 
entry of data into program lines as previously described). Instructions appear on the screen 
in question-and-answer format. When all the data has been entered the user is asked to accept 
or reject the batch of data just entered. 

The tax codes seen at the end of each line are selected from the following table: 

1 = NO REBATE (single man's tax) 
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2 = $559 REBATE 

3 = $800 REBATE 



(single parent tax) 
(married man's tax) 



6 = NO EXEMPTION/NO REBATE 

4 & 5 are used manually override the above or automatically access 1,2,3 and 6. 

MAIN MENU 

The program commences by displaying a menu on the screen as shown below: 

PAYROLL CASSETTE BASED SYSTEM 

1==) UPDATE MASTER FILE 

2==) LOAD OLD FILE 

3==) PROCESS PAYROLL 

4==) SAVE NEW FILE 

5==) EMPLOYEE INQUIRY 

SELECT REQUIRED FUNCTION 

Menu items 2 and 4 LOAD and SAVE your data file from cassette. Don't forget to take the precaution 
of writing down your tape file position and the number of records saved on the tape and remember 
to position the tape to the start of the data when reloading. Payroll input is a question and 
answer procedure and the computer invites the required responses. Menu item 5 accesses an 
employee's year-to-date earnings and will output to either the screen or a printer. 

** EXAMPLE OF DATA ENTRY ** 

The screen prompts during data entry and a set of sample responses are shown below: 

PAY NUMBER ? 1 



EMPLOYEE NAME : A APPLE 

SELECT 1==) HRLY RATE: 2== 
HRS-ORDJIME&HALF, DOUBLE ? 
at double time). 

EQUIV ORD TIME : 50.5 

SELECT 1==) AUTO: 2==) MANUAL RATE INPUT 



WKLY RATE: 3==) BOTH ? 1 
40,3,3 (ie. 40 hours normal, 3 hours time-and-a-half and 3 hours 



HOURLY RATE 


: 6.25 




HOURLY EARNINGS 


: 315.625 




GROSS EARNINGS 


: 315.625 




TAX CALCULATIONS 






1==) No REBATE 


3==) $800 REBATE 


5==) AUTO CLC. 


2==) $559 REBATE 


4==) MANUAL OVERRIDE 


6==) NO EXEM/REB 


GROUP TAX DEDUCTED 


: 78.35 




DEDUCTION A :? 10 






DEDUCTION B :? 5 






DEDUCTION C :? 7.75 







SAMPLE PAYROLL OUTPUT 

The following is a sample of the output from this payroll program: 



P/NO 




EMPLOYEE NAME 


DATE 


1 




A APPLE 


27/3/81 


ORD.H 


1.5HR 


2.0HR EQ/ORD RATE HRLY WEEKLY 


GROSS 


40.00 


3.00 


3.00 50.50 6.2500 315.63 0.00 


315.63 


GROSS 




GRP/TAX DED/A DED/B DED/C 


NET PAY 


315. 


63 


78.35 10.00 5.00 7.25 


215.03 


P/NO 




EMPLOYEE NAME 


DATE 


2 




B BRAVO 


27/3/81 


ORD.H 


1.5HR 


2.0HR EQ/ORD RATE HRLY WEEKLY 


GROSS 


40.00 


2.00 


3.00 49.00 5.5000 269.50 0.00 


269.50 


GROSS 




GRP/TAX DED/A DED/B DED/C 


NET PAY 


269. 


50 


52.80 10.00 0.00 5.00 


201.70 


P/NO 




EMPLOYEE NAME 


DATE 


3 




C CHARLIE 


27/3/81 


ORD.H 


1.5HR 


2.0HR EQ/ORD RATE HRLY WEEKLY 


GROSS 


40.00 


0.00 


0.00 40.00 4.7500 190.00 0.00 


190.00 


GROSS 




GRP/TAX DED/A DED/B DED/C 


NET PAY 


190. 


00 


22.55 0.00 0.00 0.00 


167.45 
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MICRO-80 PRODUCTS CATALOGUE 

This catalogue contains a selection from the wide range of peripherals, interfaces, computers and 
software carried by MICRO-80 for your computer. If you don't see the item you want, contact us, we 
probably have it anyway! 

MICRO-80 has been supplying customers throughout Australia and the Pacific region by mail-order for 
2% years. Our customers find this a simple and efficient way to do business. You may place your order 
by telephone or by mailing the order form from any issue of MICRO-80 magazine. Generally, it takes 
about one week from receipt of order until despatch. You should allow 2-3 days for your letter to reach 
us and 7-10 days for the parcel to reach you, making a total turnaround time of 2 l h-3 weeks. 

WARRANTY AND SERVICE 

All hardware products carry a 90 day parts and labour warranty either from the 

manufacturer/distributor or from MICRO-80 Fty Ltd. In many cases, warranty servicing can be 

arranged in your own city, otherwise goods will be repaired by our own team of technicians in our 

Adelaide workshops. 

TRADE-INS AND TERMS 

MICRO-80 can accept your existing equipment as a trade-in on new equipment. We can also arrange 

consumer mortgage financing or leasing on larger hardware purchases. Contact us for details. 
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LEARNING LEVEL II 
by David A. Lien 
Written by the author of the 
Level I Users Manual, Learning 
Level II covers all Level II BASIC 
beyond Level I, plus much 
more. It shows you how to use 
the Editor, explains what the 
many error messages are really 
saying, and leads you through 
conversions of Level I programs 
to Level II. 

Dual cassettes, printers, the 
Expansion Interface with clock 
and other features are 
explained in the same easy-to- 
learn style that made the Level 

I Manual famous. Learning Level 

II is an invaluable supplement 
to the TRS-80 Level II and 
System 80 manuals and is now 
only. $7.95 (plus $1.20 p&p). 



BASIC FASTER AND BETTER 
AND OTHER MYSTERIES 
by Lewis Rosenfelder 
Basic is not nearly as slow as 
most programmers think. Basic 
Faster and Better shows you "* 
how to super charge your BASIC 
with almost 300 pages of fast, 
functions and subroutines. 
You won't find any trivial 
poorly designed "check-book 
balancing" programs in this 
book — it's packed with useful 
programs. 

Tutorial for the beginner, 
instructive for the advanced, 
and invaluable for the 
professional, this book doesn't 
just talk ... it shows how! Basic 
Faster and Better is $32.50 
(plus $1.20 p&p). 



BOOKS 




TliS&O, BISK 

&> OTHER MYSTERIES 




THE CUSTOM TRS-80 
AND OTHER MYSTERIES 

by Dennis Bathory Kitsz 
Ever wanted to do things to 
your TRS-80 that Radio Shack 
said couldn't be done? How 
about reverse video, high 
resolution graphics, and audible 
keystrokes? 

now enough? How about 
turning an 8-track into a mass 
storage device, making music, 
controlling a synthesiser, 
individual reverse characters, 
and a real-time clock just to 
name a few? 

The Custom TRS-80 and Other 
Mysteries is packed with more 
than 290 pages of practical 
information and can be yours 
for only $32.50 (plus $1.20 
pftp). 



TRS-80 DISK 

AND OTHER MYSTERIES 

by H.C. Pennington 
TRS-80 Disk and Other 
Mysteries is the definitive fix-it 
book for disk users. More than 
130 pages of easy to read, 
entertaining and immensely 
useful information. Find out 
how to recover disk files, the 
layout of information on disks, 
memory maps, problem 
solutions ... the list goes on! 
Many readers have saved days 
of work by recreating disk files 
that were unreadable. TRS-80 
Disk and Other Mysteries, which 
has received favorable reviews 
in several magazines, is yours 
for only $27.00 (plus $1.20 
pfitp). 



ICRO-80 PRODUCTS 



CAT 2 



HE 

LNW80 Mkll 
Ml DC 



!R 




Manufactured in America by LNW Research Corporation, the LNW80 II has the 
following outstanding features: 

™?£ m T ^fr el X ! oftware and hardware • HI-RES COLOUR (R-G-B) and B&W 
COMPATIBLE with the TRS-80 Model! video outputs 

• HIGH RESOLUTION COLOUR • 3 screen display modes- 
GRAPHICS - 4 MODES: _ 64 characters x 16 lines 

" KX h?;?o S .H 8 x 48 - 80 characters x 16 lines 

" ™, Knn^ i 8 2^ 1^ ~ 80 characters x 24 lines 

" rnini ,p?" RES 128 x 192 in 8 • SOFTWARE SUPPORT 

OOI ni ID lUIDCC A*n Ann ■ o ApQrt fr ° m be ' nQ able t0 mn aN TR S"80 

" rSni idq 8 ° x 192 In 8 Model 1 software and all CP/M software, 

m rD( . jn ri , r x there is also an extended BASIC 

• CP/M Disk Operating System. interpreter available for the LNW80 II 

• Single and Double Density Disk using most of the same commands as 
Operation. the TRS-80 Colour Computer but with full 

• Supports 5V4 inch or 8 inch Floppy LNW Graphics Resolution, SET, RESET, 
Disk Drives. POINT, LINE and CIRCLE as well as 

• 48K RAM in TRS-80 mode plus 16K special commands to generate sound 
High Resolution graphics RAM effects and tones. TRS-80 Colour 

• 64K RAM in CP/M mode dIus VK Computer BASIC programs can be 
Banked ir I! usable Tin BAS™ plus the 16K T n tT '° *" LNW With ° n ' y min ° r 
High Resolution Graphics RAM. P , 7/ T , „ ■ „ . 

«. a & n i -»«« a . Prices include Sales Tax and are subject to change without notice. Prices are 

® 4 MHZ ZoOA miCrODrOCeSSOr nVP>r FOB Adelaide. Add $20 road freight anywhere in Australia. 

x. • .1" *- ww/ ^ ',' »^i V^IV^CWOVI UVt?r All equipment carries MICRO-80's Australia-wide 90-day warranty covering 

twice the operating speed of the Model parts and !abour 
1. 

The LNW80 II is the ideal computer for the serious hobbyist or businessman who is 
seeking a higher performance, more reliable computer to replace his TRS-80 Model 
1 without sacrificing his investment in software or his programming experience The 
LNW80 II uses standard Tandy or Tandy compatible disk drives. If you already have a 
disk TRS-80 system you may continue to use your existing disk drives on the LNW80 II. 

LNW80 II Computer - complete except for disk drives and monitor Includes: 

- CP/M Disk Operating System Dosplus 3.4 Double Density Disk Operating System 

— LNW Extended Colour Basic Interpreter $2750 INC.S.T. 

HI-RES Green Phosphor Monitor $265 INC.S.T. 

Super HI-RES Hitachi RGB Colour Monitor $1250 INC.S.T. 

Two Singlesided 40 Track Double Density Disk 

in cabinet with power supply and cable $825 INC.S.T. 
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SCAI l\l ARMORED PATROL REAR GUARD 



This incredibly popular game craze 
now runs on your TRS-80! It's eat or 
be eaten You run Scrarfman around 
the maze, gobbling up everything in 
your path. Try to eat it all before nasty 
monsters devour you Excellent high 
speed machine language action game 
from the Cornsoft Group With sound 

Price: $17.95 




Soar swiftly over jagged landscape, 
swooping high and low to avoid 
obstacles and enemy missiles attacks. 
With miles of wild terrain and tunnels 
to penetrate, you're well armed with 
bombs and multiple forward missile 
capability From Melbourne House. 
Features sound, trainer mode and 
customizing program. 

Price: $36.50 




LUNAR IOER 

As a vast panoramic moonscape 
scrolls by, select one of many landing 
sights. The more perilous the spot, the 
more points scored -- if you land 
safely. You control LEM main engines 
and side thrusters One of the best 
uses of TRS-80 graphics we have ever 
seen From Adventure International. 
With sound 

Price: $26.50 




METEOR MISSION II 

As you look down on your view, 
astronauts cry out for rescue. You 
must maneuver through the asteroids 
and meteors (Can you get back to the 
space station?) Fire lasers to destroy 
the asteroids, but watch out, there 
could be an alien Flagship lurking 
Includes sound effects! 

Price: $20.50 



A realistic tank battle simulation. 
Your view is a 3-D perspective of an 
alien landscape Maneuver your T-36 
tank to locate and destroy enemy 
tanks and robots that lay hidden, 
ready to assault you. Clever graphics 
create the illusion of movement and 
dimension. From Adventure Inter- 
national With sound. p rjce $32.00 



Deadly waves of enemy Cyborg craft 
attack your fleet from the rear. You are 
the Mothership's sole defender You 
have unlimited firepower but the 
Cyborgs are swift, nimble attackers 
Your abilities are tested hard in this 
game or lightening fast action and 
lively sound from Adventure Inter- 
national. Price $26.50 



STICKEROO 

JOYSTICK 

INTERFACE 

for the TRS-80 
MODELS I & III* 
and SYSTEM 80 



CONVERT YOUR COMPUTER 

INTO AN ARCADE GAMES MACHINE 

Micro-80's Stickeroo Interface Features: 

-Compatible with Joysticks for Atari. Vic-20 and most video games 

Saves your keyboard from abuse -Compatible with programs from 

leading US software houses: Big Five, Cornsoft, Melbourne House, 

Adventure International »Adds a whole new dimension of pleasure 

and fun to your favourite games •Will be supported in MICRO-80 

.•Can be used with your own basic or ML Programs •Comes 

complete, ready to plug in and use 'Absolutely no modifications 

required to your computer 

Due to popular demand, Stickeroo Interface is now available 

separately so you can use the Joystick of your choice. 

PRICE INCLUDES ... STICKEROO + INSTRUCTIONS + DEMO PROGRAM LISTING 

PLEASE SPECIFY TRS-80 MODEL I or III' OR SYSTEM 80 WHEN ORDERING 

* Model III Interface available soon at slightly higher price. 

to be announced. 
PISTOL GRIP JOYSTICK WITH FIRE BUTTON 

* S2 p ft' p (No p & p required if ordered with Stickeroo Interface) 
ALL GAMES ADVERTISED ON THIS PAGE 

ARE STICKEROO COMPATIBLE 



»: c »: 
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GALAXY INVASION 

The sound of the klaxon is calling you! 
Invaders have been spotted warping 
toward Earth. You shift right and left 
as you fire your lasers. A few break 
formation and fly straight at you! You 
place your finger on the fire button 
knowing that this shot. must connect! 
With sound effects! 

Price: $26.50 




STRIKE FORCE 

As the primary defender of a world of 
cities under deadly alien attack, your 
weaponry is the latest, rapid fire 
missiles, long range radar, and 
incendiary "star shells." Your force 
field can absorb only a limited number 
of impacts. A complex game ot 
strategy, skill and reflexes from 
Melbourne House. prjce:$26>50 



Q 
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SUPER NOVA 

Asteroids float ominously around the 
screen. You must destroy the 
asteroids before they destroy you! (Big 
asteroids break into little ones). Your 
ship will respond to thrust, rotate, 
hyperspace and fire. Watch out for 
that saucer with the laser! As 
reviewed in May 1981 Byte Magazine. 

Price: $26.50 
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ROBOT ATTACK 

Talks without a voice synthesizer, 
through the cassette port With just a 
hand laser in . a remote space station, 
you encounter armed robots. Some 
march towards you, more wait around 
corners. Careful, the walls are 
electrified Zap as many robots as you 
dare before escaping to a new section. 
More robots await you 

Price: $26.50 




DEFENSE COMMAND STELLAR ESCORT 



The invaders are back! Alone, you 
defend the all important nuclear fuel 
canisters from the repeated attacks of 
thieving aliens, repeatedly. An alien 
passes your guard, snatches a 
canister and flys straight off. Quick! 
You have one last chance to blast him 
from the sky! With sound and voice 



The latest super action game from Big 
Five. As the Federation's top space 
fighter you've been chosen to escort 
what is possibly the most important 
shipment in Federation history. The 
enemy will send many squadrons of 
their best fighters to intercept. With 
sound. 

Price: $26.50 
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THE BEST IN ENTERTAINMENT FROIVI 

AIVIERIGAS TOP SOFTWARE HOUSES 

MICRO-80 now has in stock some of the best games and adventures written for the '80s. These proqrams 
are supplied on cassette for the Level II/16K TRS-80 Model I (or III). They are also suitable for the System 80 
but sound may not be available unless a hardware modification has been fitted to reverse the roles of 
recorders #1 and #2. Limited stock is available at these prices. 

FROIVI BIG FIVE 



COSMIC FIGHTER $20.95 

Your ship comes out of hyperspace under a convoy of aliens, you 
destroy every one but another set appears, these seem more 
intelligent. You eliminate them too. Your fuel supply is 
diminishing. You must destroy 2 more sets before you can dock 
— includes sound effects. 



ATTACK FORCE $26.50 

In this fast paced, m/l game 8 alien ramships are warping 
towards your ship. You must dodge them and fire your missiles 
before they destroy you - but watch out for the flagship and its 
death beam!! — complete with sound effects. 



FROM ADVENTURE INTERNATIONAL 



ELIMINATOR $26.50 

Your mission is to prevent the marauding alien hoards from 
recovering your energizers from the planet surface. There are 
several types of alien ships - each with different weapons to 
destroy you!! — with sound effects. 

PLANETOIDS $26.50 

It's your ship against a swarm of killer planetoids, as you try to 
destroy them before they destroy you - with sharp graphics and 
sound effects. 

ADVENTURELAND $26.50 

Wander through an enchanted world trying to recover 13 lost 
treasures. You'll encounter wild animals, magical beings, and 
many other perils and puzzles. Can you rescue the Blue Ox from 
the quicksand? Or find your way out of the maze of pits? 

PIRATE'SADVENTURE $26.50 

" Yo ho ho and a bottle of rum ... " Meet the pirate and his daffy 
bird along with many strange sights as you attempt to get out of 
your London flat and get to Treasure Island. Can you recover 
Long John Silver's lost treasures? 

MISSION IMPOSSIBLE $26.50 

Good morning, your mission is to . . . and so it begins. Will you 
be able to complete your mission in time? Or is the world's first 
automated nuclear reactor doomed? This is hard. There's no 
magic and no help this time, but plenty of suspense. Good luck! 

VOODOO CASTLE $26.50 

Count Cristo has had a fiendish curse put on him by his enemies. 
There he lies, with you as his only hope. Will you be able to rescue 
him or is he forever doomed? Beware the Voodoo Man . . . 



THECOUNT $26.50 

You wake up in a large brass bed in a castle, somewhere in 
Transylvania. Who are you, what are you doing here, and WHY 
did the postman deliver a bottle of blood? You'll love this 
adventure, in fact you might say it's Love at First Byte. 

STRANGE ODYSSEY $26.50 

Marooned at the edge of the galaxy, you ' ve stumbled on the ruins 
of an ancient alien civilization complete with fabulous treasures 
and unearthly technologies. Can you collect the treasures and 
return home or will you be marooned forever? 



MISSILEATTACK $20.50 

This is a real-time game with sound effects. You must protect 
your cities against enemy missiles, as your skill increases, so 
does the level of difficulty making accuracy a must. 

SPACE INTRUDERS $26.50 

A very fast game with the deluxe version of Space Invaders, 
complete with "spitting" invaders and the SOS of escaping 
aliens — with sound effects. 

MYSTERY FUN HOUSE $26.50 

Can you even find your way in to the Strangest Fund House in 
existence let alone find your way completely through it or will you 
get kicked out when the park closes? 



PYRAMID OF DOOM $26.50 

An Egyptian Treasure Hunt leads you into the dark recesses of a 
recently uncovered Pyramid. Will you recover all the treasures or 
more likely will you join its denizens for that long eternal sleep? 

GHOSTTOWN $26.50 

Explore a deserted western mining town in search of 13 
treasures. From rattlesnakes to" runaway horses, this 
Adventure's got 'em all! (Also includes new bonus scoring 
system). 

SAVAGE ISLAND $26.50 

Part 1 — A small island in a remote ocean holds an awesome 
secret. Will you be the first to uncover it? NOTE: This is the first 
part of a larger adventure. It will be necessary to buy further tapes 
to complete the entire Adventure. WARNING: FOR EXPERIENCED 
ADVENTURERS ONLY! 

SAVAG E ISLAN D $26.50 

Part2 - After struggling through Part 1 , you have the consolation 
of knowing it's half over. This concludes the two part Adventure. 
It requires you have completed Part 1 and received the password 
to start Part 2. 

GOLDEN VOYAGE $26.50 

WARNING: For Experienced Adventurers Only! The King lies near 
death in the royal palace— you have only three days to bring back 
the elixir to cure him. Journey through the lands of magic 
fountains and sacred temples, stormy seas and gold, gold, GOLD! 
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BUY YOUR MODEL 3 FROM MICRO 
AND SAVE SOO's 




DRIVE • ACTIVE 
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MICRO-80 fits reliable MPI disk drives to the TRS-80 Model 3 to give system capacities and 
capabilities far in excess of those available elsewhere. All our conversions utilise low 
dissipation, switching-mode supplies to avoid screen jitter and overheating. The disk 
controller boards used incorporate special compensation circuitary for 80 track disk drives 
and may also be used to run 8 inch disk drives with an appropriate cable and DOS. 

MODEL 340 $3130 

2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K FORMATTED STORAGE, 48K RAM 

MODEL 340+ $3350 

2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K FORMATTED STORAGE, 48K RAM 

MODEL 500 - 5 + MEGABYTE MODEL 3 $5895 

1 40 TRACK DUAL-HEAD DRIVE GIVING 350K 
OF FLOPPY DISK STORAGE FOR TRANSFERRING 
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL 
5 MEGABYTE WINCHESTER SUB-SYSTEM, 
DOSPLUS 4.0 DISK OPERATING SYSTEM 

The MODEL 500 offers the high speed, mass storage capacity and reliability 
of a Winchester drive for thousands of dollars less than you would pay 
for any comparable system. Model 500 is a serious business computer 
able to tackle the most demanding tasks. 

WINCHESTER DISK DRIVE SUB-SYSTEM 5MByte $2995 

10MByte $3750 
This Winchester Disk Drive sub-system provides either 5 or 10 Megabyte 
of reliable, high speed storage. It connects to any standard Model 3 
equipped with one or more floppy disk drives and does not void the 
Tandy warranty. Complete with DOSPLUS 4.0 Disk Operating system. 

Prices include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia. 
All computers and peripherals carry MICRO-80's Australia-wide. 90-day warranty covering parts and labour. 



MICRO-80 PRODUCTS 



CAT 6 



NEW 



THE SMITH-CORONA TP-1 DAISY WHEEL TRIME! 
A low-priced letter quality printer 




Ideally suited for small businesses or the home user, the TP-1 is a microprocessor controlled, 
correspondence quality printer that prints fully formed characters at an average print speed of 12 
characters per second. This simple to operate, compact printer is compatible with most microcomputers 
and comes with the standard Centronics parallel interface (an optional serial data interface is available) 
and features: 



• 
® 
® 



128 ASCII Character Set (88 printable) 

10 CPI or 12 CPI character spacing 

105 characters per line (or 126 in 12 pitch) 

Handles letter and legal sized paper (up to 13" wide) 

Variable line spacing and impression control 

Prints original plus up to three copies 



Prices include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia. 
All equipment carries MICRO-80's Australia-wide 90-day warranty covering parts and labour. 



MICRO-80 PRODUCTS 



CAT 7 



DISK OPERATIN 
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You can increase your programming productivity, the execution speed and 'user friendliness' of your 
programs by using an enhanced Disk Operating System (DOS). Together with the other utility software, you 
can get the most from your disk drives. 



DOSPLUS 3.3 $99-95 

(Specify Model I single or double density or Model III) 
An economic DOS intended for the first-time user and requiring 
single-sided disk drives. (The TRSDOS & DISK BASIC MANUAL 
is required to supplement the DOSPLUS manual). 



DOSPLUS3.4 $149.95 

(Specify Model I single or double density or Model III) 
With a high degree of compatibility with TRSDOS, DOSPLUS 3.4 
supports single- or double-sided, single or double density, 5" or 
8" disk drives with any track count (up to 96). Suitable for the 
first-time or experienced user wanting a fuss-free, bug-free, 
easy to understand but very powerful DOS which supports 
variable length records up to 255 bytes long. Comes with a stand 
alone manual. 



ENHBAS $52.95 

ENHBAS adds over 30 new commands and functions to your 
BASIC interpreter including high speed SORT, labels in BASIC, 
RESTORE to any line number, WHILE-WEND for structured 
programming, SCROLL, LEFT, INVERT, DRAW and PLOT to give 
you ease of control over graphics, SOUND and PLAY to add 
realistic sound effects and many more. Makes programming a 
breeze! Available for Model I or III, disk or cassette - specify 
which when ordering. 



NEWDOS 80 VERSION 2.0 $169.00 

(Specify Model I or Model III) 

Newdos 80 suits the experienced user who has already used 
TRSDOS, understands the manual and is prepared to learn the 
somewhat complicated syntax of one of the most powerful DOS's 
available. With the correct hardware, Newdos 80 supports any 
mix of single- or double-sided, single or double density, 5" or 8" 
disk drives with track counts up to 96. It provides powerful, 
flexible file handling in BASIC including variable length records up 
to 4096 bytes. Definitely not for the beginner. 

MASTER DISK DIRECTORY $20.95 

FINDTHE PROGRAM FAST!! PAYS FOR ITSELF BY RELEASING 
REDUDANT DISK SPACE!! MASTER DIRECTORY records the 
directories of all your individual disks onto one directory disk. 
Then it allows you examinethem, find an individual filequickly, list 
files alphabetically, weed out redundant files, identify disks with 
free space, list files by extension, etc., etc. This program is 
invaluable for the serious disk user and will pay for itself many 
times over. 

THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC 
Model I Disk$36.50 Model III Disk$43.50 

THE MICRO CLINIC offers two programs designed to thoroughly 
check out the two most trouble-prone sections of the TRS-80 — 
the disk system (controller and drives) and the memory arrays. 
Both programs are written in Z80 machine code and are supplied 
together on diskette for a minimum 32K, one disk system . Specify 
Model I or Model III. 



ADVENTUREHINTBOOK $10.95 

If you can not go any further this will give you clues that may help 
— written by Scott Adams for Adventures 1—9. 

LABYRINTH $26.50 

Labyrinth — you move through a gigantic labyrinth and scattered 
through this nightmare are a multitude of objects and obstacles . A 
minotaur prowls the corridors — you must kill it before it kills you , 
Labyrinth has over 550 locations — be patient. 



ASYLUM $26.50 

Asylum places you in a cell, you have to escape. It's harderthan it 
sounds, lots of hazards will be encountered. 



DEATH MAZE 5000 $26.50 

Deathmaze 5000 is another 3-D adventure. You move through a 5 
storey building — your goal is to leave the deathmaze alive. 



-t -~<? *~&*\-& K &~t^3>&*&^$$-3£'i<-~7 ^^s~-^*i--i 



MICRO-80 PRODUCTS 



CAT 8 



New 

SEIKOSHA GP-IOOA GRAPHICS 

PRINTER 







AT 
ONLY 
75 






If you have delayed buying a Printer, then now is the time 
to reconsider. The Seikosha has been designed for simple 
operation and puts full dot addressable graphics at your 
command. You can repeat a column of data as many times 
as you like with just one command. Double- width 
character and dot addressable positioning are software 
controlled. 



Other features: 

• Automatic Printing avoiding data loss when the 
maximum line length is exceeded. 

® Allows mixing graphics, regular and double 
width characters on the same line. 

• Up to 50 characters per second. 

• Standard Centronics type Parallel interface. 
® Self-test mode. 

® Optional RS-232-C Serial Interface. 



PRINTERS GALORE AT UNBEATABLE PRICES 
^s^from^e taSebel? PrinterS t0 Suit GVery rec l uirement from dot-matrix to correspondence quality daisywheel. 



BRAND 


MODEL 


TYPE 










SPECIFICATIONS 












COL 


SPEED 


BI-DIR 


LOWER 


PAPER 


GRAPHICS 


INTER 


FREIGHT 


PRICE 


WEEKLY 










CPS 




CASE 


FEED 




FACES 






PAY- 
MENTS* 


EPSON MX-80III 
EPSON MX-100III 
MICROLINE 83A 
MICROLINE 84 
MICROLINE 84 


DM 
DM 
DM 
DM 
DM 


80 
132 
132 
132 
132 


80 
100 
120 
200 
200 


Y 
Y 
Y 
Y 
Y 


FULL 
FULL 
FULL 
FULL 
FULL 


F/T 
F/T 
F/T 
F/T 
F/T 


HI-RES 
HI-RES 
BLOCK 
HI-RES 
HI-RES 


P 
P 

P/S 

p 

s 


1 
1 
1 
1 
1 


$ 999 
$1500 
$1599 
$2220 
$2340 


$ 8.35 
$12.55 
$13.37 
$18.57 
$19.57 
$ 8.35 
$12.54 
$ 7.49 
$12.55 
$22.17 
$16.31 
$18.32 


C ITOH 


8510 


DM 


80 


112 


Y 


FULL 


F/T 


HI-RES 


p 


1 


$ 999 


C ITOH 

OLIVETTI 

OLIVETTI 

OLIVETTI 

ITOH 

ITOH 


M1550 
PRAXIS35 

Vj 1 XLiJL 

ET221 
F10 40P 
F10 40S 


DM 
DW 
DW 
DW 
DW 
DW 


132 
100 
132 
132 
132 
132 


120 
6 
12 
16 
40 
40 


Y 

N 
N 
N 
Y 
Y 


FULL 
FULL 
FULL 
FULL 
FULL 
FULL 


F/T 
F 
F 
F 
F. 
F 


HI-RES 

NO 

NO 

NO 

NO 

NO 


p 
p 
p 
p 
p 
s 


1 
1 

2 
2 
2 
2 


$1499 
$ 895 
$1500 
$2650 
$1950 
$2190 



NOTE: The following symbols are used: 

TYPE+ DM = DOT MATRIX 

DW = DAISYWHEEL 
BI DIRECTIONAL Y = YES N = NO 
LOWER CASE FULL — means Lowercase descenders to 

below line 
PAPER FEED F - means Friction Feed 

T — means Tractor Feed 

F/T — means both Friction and Tractor 

Feed included in price 
INTERFACES P = PARALLEL (Centronics) 

S = SERIAL (RS232) 
FREIGHT 1 - Add $10 for road freight anywhere in 

Australia 

2 — Add $20 for road freight anywhere in 

Australia 
Prices include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia 
All equipment carries MICRO-80 's Australia- wide 90-day warranty covering parts and labour. 
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PAGE TOTAL FOR 27.3.81 

ORD H 1.5HR 2.0HR EQ/ORD RATE HRLY WEEKLY GROSS 

120 5 6 140 775.13 

GROSS GRP/TAX DED/A DED/B DED/C NET PAY 

775.13 153.70 20.00 5.00 12.25 584.18 

As a final reminder, you should remember that each time you change the master file data you 
are changing the program itself and it will therefore be necessary, in addition to saving your 
program data, to also save the program itself onto another tape to preserve the changes. 

- 0000000000 - 

***** jump THE RAPIDS LII/16K m.l. - by B. Green ***** 

The obiect of the qame is to get ten men safely across the rapids. Your men will be positioned 
one at a time on t'he nearest bank, using the (J) jump key, jump from log to log until you reach 
the opposite bank. You have twenty men - each man is worth 10 points. You gain points for 
each ml that gets safely across. The closer a man jumps to the HOME p**™'™*™^* 
he scores, though if he goes off the screen you lose him. Each man lost costs you 10 points. 
You must get at least ten men across to qualify for a score. 

This program uses the machine language program MOVIE (published in the September 1981 issue) 
to drive the graphics and, for convenience, it has been included on the cassette and disk editions. 

To LOAD from cassette: 

SYSTEM (ENTER/NEWLINE) 
MOVIE (ENTER/NEWLINE) 
/ (ENTER/NEWLINE) 

and then CLOAD the BASIC program of Jump the Rapids. 

For disk users, the MOVIE/CMD file on the disk has an ORG of 8000H and to LOAD it type: 

LOAD MOVIE/CMD (ENTER/NEWLINE) 

BASIC (ENTER/NEWLINE) 

SYSTEM (ENTER/NEWLINE) 

/32768 (ENTER/NEWLINE) 

The program will display a copyright message and you can start by typing 

RUN"RAPIDS/BAS" ( ENTER/NEWLINE ) 

- 0000000000 - 



***** FAULT FINDER LII/4K - by N.E.L. Rossiter ***** 

Fault Finder is a problem in deductive logic. The scenario set is of a machine (fortunately 
fictitious) which is subject to three particularly undesirable faults when combinations of actions 
are taken. The computer will act as your agent in performing the actions that you order, and 
reporting the results. You are required to determine what the common features of combinations 
of actions which produce the faults are, and hence, which actions must be avoided to avoid the 
faults There are three ways of solving the problem. First, by trial and error, second, by 
pure reasoning and third, by cheating and looking at the program logic. The three faults are:- 

THE WIDGET WUMBLES 
THE STUGS STICK, and 
THE SPROCKETS FALL OFF. 

These faults occur intermittently, apparently as a result of actions that you have taken. Each 
action that can be performed upon the machine has been given a number from 1 to 6. You can 
order the computer to perform a combination of actions by entering the numbers thus: 135 means 
that action 1, then 3 and then 5 would be carried out. The actions are:- 

1. TAKE OFF THE ENGINE LID. 

2. PULL BACK LEVER MARKED 'FORWARD'. 

3. PRESS BUTTON B. 

4. REMOVE SAFETY CATCH. 
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5. TAP PLATE C (MARKED 'DO NOT TOUCH') 

6. PULL OUT THE BIG RED KNOB. 

occur.Then^e^ k a n „°d W g ^ C y h „ u far„ S er: h0U,d * " 1 " "^ tM tte ^ faults <° «* 

- 0000000000 - 



***** 



CHEQUE-ACCOUNT MANAGER LII/16K - by David R. Powell ***** 

J™ »™j is« sts-Im,^ wsiss 1 ?. ;,s; e ^ s- srs^Jis 
ss 1 ^. ^■sr-^-sL* j ja-.-sa„ .^ssis isax* Ke - - u ~ ^ 

INITIATION AND USE 

Se d^^o^anc? ^RiiS^mn ^ ?" ^T ° f * Cassette - A data file is then aerated by 

ngleo" cassette) T h fli^ C i SSette 'l nde * C0Unter ' settin 9 s have ' een ^rlved 
also cassette). The file is then saved onto cassette, and a duplicate back-up 

?he e Sata°?nniat a pd iTnSi^V™?!™ d J rects the USer t0 load the data file - Should it encounter 
tne data initiated by itself, it will instruct the user how to proceed. 



DATE 



Dates must be entered in the format shown by the computer, i.e. DD/MM/YY Leadinq zeros should 

is thal^hP d'I'fn C °Th ter Wil1 re i eCt impr0per entries ' The ^ason for thl ItHcTreSimen 
is^that the date forms the major index to a record, and all records are sorted primarily by 

MAIN MENU 

The five elements of the menu are described in detail below. 
1 . Enter New Cheques 

writteT'depo^iu'td^ba^rfeef ^"T^ transactions into the records. These include cheques 
tte^TTe^X* t f o^eturn T \ e o th e e r me S n h u°. Uld ^ ^^ ^^ ^ f °™ at Sh ° J b * 

Of the format: The date should follow the rule described above. Spaces shown in the format 
(2 between each field) should be maintained. Under 'CHEQUE' the user should in l*rt I th^l 
number or the abbreviation DEP for HpnnQ-ii- m* rcc *„ unL ^ ut ™e user snouid insert a cheque 

from the-account The T part T nil J? f<l?A — t0 c J )ver bank char 9 es or other deductions 

• rum tne account. me PARTICULARS field may occupy any of the area under the hvnhpn<; and t-i + i* 
The value of the transaction should be placed under the dollar and cents characters ThP cIpmI»i 
Place should be immediately below the example, and trailing zeros should ^ be Tncluded if I 
TtZt K 0n,eS r C /^ USer needs t0 write'a cheque of value greater than $9999^9 (?'•) then 
it may be entered twice with the value divided into smaller portions. A value of zero is iulaTl 

should hi* 1S H USed 1° CheCk l 9ainSt accidental alpha characters in the field No coZll 
should be used anywhere in the record. Automatic verification of the record does take nUrl 
and most errors are detected, but if one sneaks in, it may be edited out later P 

After^each record is inserted the computer calculates an adjustment to the user's book balance, 
2 - B alance Account 

^incoming fank he state m en? er ' ef (N t o S t P 0f t h t a h t e pr0g V "'""J* aut o,natically "alances the book against 
the records) statanent - < N °te that any fees on the statement should first be entered into 

(ii) B - bypass item 
(iii) C - cancel out 

If the user chooses to quit and no balancing has yet been done, the menu is returned. Otherwise 
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steps are taken to verify the stage reached. 

The user should bypass an item if it does not appear on the statement. The display will echo 
a 'B' and show that no change has been recorded in the balance. 

To cancel out an item means that the user has matched it against the statement. The balance 
is amended. 

Progress is made through the records until either the user has arrived at the point where his 
own and the bank records agree, or the last record is reached. In the case of the former, the 
user should ask to 'Q'uit. If the latter, the computer will ask to 'Q'uit! 

If the new balance arrived at is acceptable, the records will be amended and restored, otherwise 
they will be restored to their original composition. 

3. Examine Records 

A sub-menu of seven choices is given. This provides a means of searching the records in various 
ways. Only the first two need extra description here. These will search a range of records 
specified by the user. If only one date or cheque number is sought after, then enter the same 
value twice in response to the queries of the computer. 

4. Edit Records 

The means by which any of the records may be altered. Automatic adjustment is made to other 
records if the editing dictates that this is required, e.g. if a cheque previously had a given 
value of $20.00 and this is edited to be $25.00, the book balance will be reduced by five dollars. 
All of the command keys are shown on the screen. 

5. Quit 

Checks are made on alterations to the data file. If none were made, the program is terminated, 
but if there were changes made the user is instructed to store them onto cassette. Because 
the data file over-writes the same tape sections, the user is given the opportunity to make 
an 'archival' copy onto another tape. 

NOTES 

Most operating instructions are included in the program. Although supplied on the Distribution 
DOS, this program will not work in DISK BASIC. To use it, you will have to save it onto cassette, 
then enter Level II BASIC and reload it from cassette. A more sensible solution would be to 
remove the Array saver functions which prevent its disk system use and replace them with functions 
to save your data to disk. 

Printer owners could need a printout function somewhere along the line. 

PROGRAM OUTLIN E 

10 Set MEMSIZE 

100 Get and confirm 'NEW LINE' (SUBROUTINE) 

110 Get and confirm Y/N answer (SUBROUTINE) 

120 Format data string (SUBROUTINE) 

130 Dissect data string (SUBROUTINE) 

140 Page size monitor for Editor (SUBROUTINE) 

160 Get any key input (SUBROUTINE) 

170 Error message for Editor (SUBROUTINE) 

180 CLEAR space, title page 

190 DIMension records 

200 Get date. Control data file input 

220 Check data file 

260 MAIN MENU 

290 ENTER NEW CHEQUES, test record size 

300 Record full 

330 Input records 

430 BALANCE ACCOUNT 

540 EXAMINE RECORDS 

800 QUIT, test save flag 

820 Save data file (SUBROUTINE) 

870 EDIT RECORDS 

1080 Bubble sort by date then cheque number 

1160 ARRAY SAVER by K. Shillito 

1250 Back-up data file load 

1260 Data input for new user 

1270 Data file initiator utility 

- 0000000000 - 
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***** MORSE PRACTICE LII/16K m.l. - by K.E. Hicks ***** 

MORSE PRACTICE is a machine language program designed to teach the Morse code, and to develop 
speed in copying the code. 

The program consists essentially of three parts: an input segment, an output segment, and a 
text buffer, which will hold up to 2500 characters, which may be alphabetic, numeric, punctuation 
marks, or spaces between words. 

With the input segment, the text buffer may be filled with text or characters (including numerals, 
punctuation and spaces) from the keyboard, or the buffer may be filled with groups of computer- 
selected characters. The output segment is used to present the contents of the text buffer 
as Morse code at any desired speed from less than one word per minute to over 400 wpm. 

The output appears as a signal on the external cassette line which is normally plugged into 
the input of a tape recorder. The program is compatible with TRS-80, SYSTEM-80/VIDE0 GENIE, 
etc. To hear the Morse, simply connect the computer to an amplifier in the same manner as usually 
used for programs with a sound output. 

LOAD the program as a SYSTEM tape. It is not necessary to protect memory, so on power up, respond 
to MEMORY SIZE7/READY? with ENTER/NEWLINE. Then type SYSTEM and ENTER/NEWLINE and reply to 
*? with MORSE and ENTER/NEWLINE. When loading is complete, which takes about 15 seconds, respond 
to *? with / ENTER/NEWLINE. The version supplied on the Distribution DOS has an ORG of 8000H. 
To load this program on a disk system, type LOAD MORSE/CMD then go into BASIC and type SYSTEM 
and answer the prompt *? with /32768 and press ENTER/NEWLINE. 

The message INPUT/OUTPUT/FINISH? (I/O/F) will be presented at the top of the screen, and the 
computer will be in what may be termed the waiting state. 

If you type "I", the screen will be cleared and you may proceed to enter material into the text 
buffer by simply typing via the keyboard. When the buffer is full, the message BUFFER FULL 
is given, and on pressing ENTER/NEWLINE you will be returned to the waiting state. It is not 
necessary to fill the buffer completely. If you type "*" at any time, further input will be 
aborted and the computer will revert to the waiting state. 

If you type "F" while in the waiting state, you will be returned to BASIC. If, however, you 
change your mind, or have typed "F" in error, the program may be recovered, with the text buffer 
intact, by typing SYSTEM ENTER/NEWLINE and responding to *? with /17300 ENTER/NEWLINE. This 
recovery process may be used if the program crashes for any reason. 

If you type "0" while in the waiting state, the screen will be cleared and you will be presented 
with a series of messages requiring responses. 

The first is SPEED? (WPM). Type in the speed you require in words per minute. This must be 
a positive number, but need not be an integer. Terminate with ENTER/NEWLINE. Mistyping here 
may cause a system crash, usually with the message ?TM ERROR or ?/0 ERROR. The program may 
be recovered as described above. 

The next message is NORMAL SPACING? (Y/N). If you type "Y" you will receive normal Morse at 
the speed you have just specified. If you type "N", then the individual characters of each 
word or group will be spaced a little more than normal (actually, by the duration of one "dash"). 
This makes Morse easier to copy. It will slow down the overall rate of sending by about 25%, 
without changing the actual speed at which each character is sent. 

The third message is TEXT/RANDOM GROUPS? (T/G). If you press "T", then the screen will be cleared, 
and on pressing any key, you will start to receive the contents of the text buffer in Morse 
code as a tone from the speaker of your amplifier, at the speed and spacing you have specified. 

If, however, you have typed "G", it indicates to the computer that you want the buffer to be 
filled with groups of characters selected at random. You will be presented with further questions 
requiring answers. 

The first such question is NUMBERS? (Y/N). Press "Y" if you want numerals to be included in 
the character groups. The second question (which will only appear if you have answered "Y" 
to NUMBERS? (Y/N), is PUNCTUATION? (Y/N), which asks if you want punctuation as well as numerals 
and alphabetic characters in your groups. 

Having instructed what the groups are to contain, you will then be asked GROUP SIZE?, which 
must be answered by a positive integer from to 255, followed by ENTER/NEWLINE. If you have 
selected zero, then the group size will vary and will consist of groups of from 2 to 10 characters, 
the size of each group being determined by the random function. Any other number from 1 to 
255 will result in the buffer being filled with groups of the specified number of randomly selected 
characters, each group being separated by a word space. 

After answering this last question, the computer will appear to hang up while the buffer is 
being filled. This takes about 15 seconds, after which the screen will be cleared. Then, on 
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pressing any key you will receive the contents of the buffer in Morse as described above. This 
will continue until you have run through the whole contents of the buffer, or have come to the 
abort character (*), when the computer will return to the waiting state. You may interrupt 
sending at any time by holding down the space bar until a space between words is reached. Sending 
will then cease. Pressing any key other than BREAK will cause sending to resume where it was 
interrupted. Pressing BREAK will return you to the waiting stage, when you may then enter new 
text via the keyboard, or replay the buffer contents, perhaps at a different speed or different 
character spacing. 

As each character is sent in code, it is printed on the screen. This allows you to cheat, of 
course, but it also allows you to check the accuracy of your copying. You have been copying 
at say, 15 wpm. To check yourself, replay at say 100 wpm, with the amplifier switched off, 
and check what you have copied by comparing your effort with the text appearing on the screen. 

Note that if you have included carriage return characters in your text, these will be reproduced 
on the screen, but will be ignored by the Morse output. This applies also to any illegal characters 
(%,$,£,&, etc). 

Note that the hyphen (-) is represented normally on the screen, but the doubledash (— ) is represen- 
ted on the screen by "=". There are also two special characters used commonly in Morse communi- 
cation which have been included, and which you may use when inputting from the keyboard. The 
first is the 'start of transmission' which is heard as KA run together (-.-.-) and which is 
represented on the keyboard (and screen) by ' + '; the second is the 'end of transmission' symbol. 
This is heard as AR run together (.-.-.), and is represented by the character '@'. These two 
characters are not used by the computer when selecting random characters for groups, but the 
'start of transmission' character is always present as the first character (followed by a space) 
in the text buffer. This is built into the program. 

Well, that is about all there is to be said about the operation of the program. The following 
is a few suggestions on how to get the most out of it if you are seriously trying to learn Morse, 
or trying to get your speed up. 

First, if you are learning the code, it is best to learn only a small group of characters at 
a time. For example, start with the first six letters of the alphabet, A to F. Learn these, 
and then input these letters, randomly, separating each by one or more spaces. Then have the 
computer send at about 5-6 wpm and try to copy the characters. Keep at it until you have mastered 
these six characters. Then do the same for the next 6 characters, G-L. Master these six in 
the same way, and then combine the two, and have the computer send the 12 characters A-L, and 
keep at it until you can copy with 100% accuracy. Then add the next six letters, and so on 
until you have mastered the whole alphabet. 

It is essential that you learn to recognise the character by sound, and not as so many dots 
and dashes. "A" is d'dah; not dot-dash. "B" is dah di'dit, not dash-dot-dot, and so on. For 
this reason it is a mistake to have Morse sent at too slow a speed. Although, with this program, 
you may have it sent at 1 wpm (or even 0.01 wpm), you will never be able to recognise the characters 
at such a slow speed. Five wpm is about the minimum. If you were learning to be a commercial 
operator, you would learn the characters at a character speed of 25 wpm. But if you are studying 
for your ham licence, it is necessary to be able to copy at the speeds you will meet at the 
examination; that is, 5 wpm for the Novice licence, and 10 wpm for the full licence. It is 
essential that you feel comfortable with these speeds. 

When you can recognise and write down all 26 alphabetic characters, learn the ten numerals, 
which are very easy. But once again, learn the numeric characters as patterns of sound. 

The time has now come to have the computer send you groups of random characters. Set the group 

size to 3 or 4, and use the increased spacing option, and a speed of 5 wpm. The next stage 

is to change the spacing to normal. Then gradually increase the group size, and finally try 
with random group sizes. 

When you can copy perfectly at 5 wpm normal spacing, it is time to start going for more speed. 
It is best to use a speed just slightly faster than you can copy with 100% accuracy, so that 
you are missing characters from time to time. When you do miss a character, you must learn 
to ignore it and go straight on to the next character. To stop and think about the one you 
have missed will most certainly make you miss a few more. 

A most helpful habit to adopt right from the start is to learn to write down one or two Characters 
"behind" what you are hearing. This is difficult, but something you should consciously strive 
for. Commercial operators habitually copy one or two whole words behind what they are actually 
hearing. One way to develop this ability is to start with very small groups (say 3), and not 
write the characters until the end of the whole group. Then as you increase the group size, 
you will find that you are still writing down the characters of one group while hearing the 
characters of the next.. "Hasten slowly". 

Morse comes easily to some people, and only with great difficulty to others. There exists a 
small percentage of people who simply don't have the type of mind to ever achieve more than 
5 wpm. But everybody can get to this speed if they really want to. 
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This program has been written with EDTASM PLUS, 
to assemble this program. 



You will need this version of the EDITOR/ASSEMBLER 



If you do not have EDTASM PLUS then you will either have to enter the HEX code using a suitable 
monitor or change the EDTASM PLUS enhancements to suit your Editor/Assembler. 

The EDTASM PLUS file on the distribution cassette and disk WILL load into the ordinary EDTASM 
but the enhancements of EDTASM PLUS will not be recognised and will be treated as errors when 
you try to assemble the program with the standard EDTASM, viz. the MACRO functions. 

NOTE: As the source listing is quite long, only a HEX dump is printed here, although the cassette 
and disk editions include the source file. The parameters for the object files are: 





START ' END ENTRY 




4394H 47A1H 4394H 4K-16K 




8000H 840DH 8000H DISK 




- 0000000000 - 


4394 s 


AF 32 5E 46 CD C9 01 21 62 46 CD A7 28 CD 49 00 


43A4: 


CD 33 00 FE 49 28 OE FE 4F 28 6C FE 46 20 EE AF 


43B4s 


D3 FE C3 CC 06 3E OE CD 33 00 21 00 00 22 60 46 


43C4s 


CD C9 01 21 A2 47 CD 49 00 F5 CD OA 44 Fl CD 33 


43D4: 


00 FE 08 20 03 2B 18 EE D9 ED 5B 60 46 21 C4 09 


43E4s 


ED 52 28 OE 13 ED 53 60 46 D9 77 FE 2A 28 OE 23 


43F4: 


18 D4 D9 2B 3E 2A 77 21 E4 46 CD A7 28 CD 49 00 


4404 s 


FE OD 20 F9 18 8A 01 14 00 C5 01 3F 00 CD 60 00 


4414s 


CI OB 78 Bl C8 18 F2 CD C9 01 CD D3 01 3E OE CD 


4424 s 


33 00 21 A2 47 22 5A 46 01 1A 00 ED 43 56 46 21 


4434 s 


BF 46 CD A7 28 CD 61 03 23 CD 65 OE CD D9 25 CD 


4444 s 


B2 OA Ol 7A 8A 11 OO 00 CD A2 08 CD 80 OA 22 58 


4454: 


46 CD 37 46 21 CD 46 CD A7 28 CD 49 00 CD 33 00 


4464 s 


FE 4E 20 05 3E 01 32 5E 46 CD 37 46 21 80 46 CD 


4474: 


A7 28 CD 49 00 CD 33 00 FE 54 CA 39 45 FE 47 20 


4484 s 


EB CD ^7 46 21 9B 46 CD A7 28 CD 49 00 CD 33 00 


4494 s 


FE 4E 28 21 CD 37 46 01 24 00 ED 43 56 46 21 AB 


44A4: 


46 CD A7 28 CD 49 00 CD 33 00 FE 4E 28 07 01 31 


44B4s 


00 ED 43 56 46 CD 37 46 01 00 00 ED 43 60 46 21 


44C4s 


F5 46 CD A7 28 CD 61 03 23 CD 65 OE CD D9 25 CD 


44D4s 


80 OA 3A 21 41 32 5C 46 32 55 46 B7 20 OB 21 09 


44E4: 


00 CD 3D 46 7D 3C 32 5C 46 3A 5C 46 47 C5 2A 56 


44F4s 


46 CD 3D 46 7D 32 02 45 DD 21 02 47 DD 7E 00 CD 


4504 s 


22 45 28 OF CI 10 E6 3E 20 CD 22 45 28 05 3A 55 


4514s 


46 18 C8 2A 5A 46 2B 3E 2A 77 CI C3 39 45 2A 5A 


4524 s 


46 77 23 22 5A 46 ED 5B 60 46 13 21 C4 09 ED 52 


4534 s 


ED 53 60 46 C9 3E 10 D3 FE 3E 04 D3 FF CD C9 01 


'^'i-i'^^r m 


3E OE CD 33 00 CD 49 00 21 9F 47 7E CD 33 00 FE 


4554 s 


OD 20 03 23 18 F5 FE 2A CA E4 45 23 E5 21 36 47 


4564 s 


01 35 00 ED B9 E2 9B 45 DD 21 36 47 FD 21 6A 47 


4574 s 


DD 09 FD 09 DD 7E 00 FD 46 00 F5 78 AO 28 IB Fl 


4584: 


17 F5 C5 DC 12 46 D4 EE 45 CI 10 F3 CD 2D 46 3A 


4594 s 


5E 46 B7 C4 2D 46 Fl El 18 Bl CD 2D 46 CD 2D 46 


■^i-fri"^ a 


CD 2D 46 3A 40 38 E6 80 28 EC DD 21 00 38 DD 7E 


45B4s 


Ol B7 C2 9 A 45 DD 7E 02 B7 C2 9 A 45 DD 7E 04 B7 


45C4s 


C2 9 A 45 DD 7E 08 B7 C2 9A 45 DD 7E 10 B7 C2 9 A 


45D4s 


45 DD 7E 20 B7 C2 9A 45 DD 7E 40 E6 04 28 CB Fl 


45E4s 


AF D3 FE C3 94 43 Fl C3 E4 45 ED 4B 58 46 00 C5 


45F4s 


3E 06 D3 FF Oi 20 00 CD 60 00 3E 04 D3 FF 01 20 


4604: 


OO CD 60 00 CI OB 78 Bl 20 E5 CD 26 46 C9 ED 4B 


4614s 


58 46 DD 2A 58 46 DD 09 DD 09 DD E5 CI CD F3 45 


4624 s 


37 C9 ED 4B 58 46 C3 OD 44 CD 26 46 CD 26 46 CD 


4634 s 


26 46 C9 3E OD CD 33 00 C9 CD 9A OA 3E 02 32 OF 


4644: 


4A CD D9 25 CD 80 OA CD CC 14 CD D9 25 CD 80 OA 


4654 s 


C9 00 OO 00 00 00 00 00 00 00 00 00 00 00 49 4E 


4664: 


SO 55 54 2F 4F 55 54 50 55 54 2F 46 49 4E 49 53 


4674: 


48 3F 20 3C 49 2F 4F 2F 46 3E 20 22 54 45 58 54 


4684: 


2F 52 41 4E 44 4F 4D 20 47 52 4F 55 50 53 3F 20 


4694 s 


3C 54 2F 47 3E 20 22 4E 55 4D 42 45 52 53 3F 20 


46A4s 


3C 59 2F 4E 3E 20 22 50 55 4E 43 54 55 41 54 49 


46B4s 


4F 4E 3F 20 3C 59 2F 4E 3E 20 22 53 50 45 45 44 


46C4s 


3F 20 3C 57 SO 4D 3E 20 22 4E 4F 52 4D 41 4C 20 


46D4s 


53 50 41 43 49 4E 47 3F 20 3C 59 2F 4E 3E 20 22 


46E4s 


54 45 58 54 20 42 55 46 46 45 52 20 46 55 4C 4C 


46F4s 


22 47 52 4F 55 50 20 53 49 5A 45 3F 20 22 20 41 


4704 s 


42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F 50 51 


4714s 


52 53 54 55 56 57 58 59 5A 31 32 33 34 35 36 37 
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***** NEXT MONTH'S ISSUE ***** 

Next month's issue will contain at least the following programs plus the usual features and 
articles. An (80) after a program title indicates that the program will be for TRS-80 Model 
1/3 or System 80/Video Genie computers. (Colour) indicates that the program will be for the 
TRS-80 Colour Computer and the Hitachi Peach. 



** PROPERTY INVESTMENT LII/4K (80) 



** CRICKET LII/16K (80) ** 



Use this progam to calculate how much you 
can afford to borrow - just tell it the 
current interest rate and how much you 
want to borrow. Once you find out the 
size of the loan you can get, you can add 
in your deposit and put in the retail price 
and see what your repayments will be exactly. 



Play Cricket against your computer. Graphic 
display includes the stumps, the bowler, 
the fielders and you. The game has three 
different types of cricket - a one day 
match, test cricket and English cricket. 

** FASTER LII/16K (80) ** 



** POTHOLE LII16K (80) ** 

This crazy game has some very weird people, 
(PEOPLE ???), walking around in it. You 
must keep moving a pothole cover around 
to stop them falling into the potholes. 
It's dead easy to start with, but then 
there are more and more people turning 
up at the same time, and more and more 
and more. . . 



All of you folks that still only have a cassette 
recorder are just going to love this program. It 
increases ALL of the cassette operations to 1000 
baud, yes all of them - PRINT#-1, INPUT#- 
1, CLOAD, CLOAD? and CSAVE and it ADDS 
new abilities such as #LIST and #0N and 
best of all #CSAVEn"A" where n is a number 
from 1 to 255. It will CSAVE the program 
n times leaving a pause between each copy. 
The best news, though, is that while under 
test here at MICRO-80, the 1000 baud was 
found to be as reliable as the normal 500 baud. 



** HANGMAN (COLOUR) ** 

The popular word-guessing game for both 
young and old. Have fun and take some 
spelling practice at the same time. Graphics 
are included to make the game a little 
more interesting. 



** CALENDAR (COLOUR) ** 

With this program you can use your computer 
to produce a calendar on your printer, 
just like the one featured last issue. 
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***** CASSETTE/DISK EDITION INDEX ***** 



The cassette edition of MICRO-80 contains all the software listed each month, on cassette. 
The cassette also contains the source code for machine language programs which may not have 
been printed due to space restrictions. All programs are recorded twice. Level I programs 
can only be loaded into a Level I TRS-80 if the Level I in Level 2 program from the MICRO-80 
Software Library - Vol. 1 is first loaded into your Level 2 TRS-80 or System 80/Video Geme. 
Note: System 80/Video Genie computers have had different tape-counters fitted at different 
times. The approximate start positions shown are correct for the very early System 80 without 
the volume control or level meter. They are probably incorrect for later machines. The rates 
for a cassette subscription are printed on the inside front cover of each issue of the magazine. 

The disk edition contains all those programs which can be executed from disk, including Level 
I programs. Level I disk programs are saved in the NEWDOS format. Users require the Level 
I/CMD utility supplied with NEWD0S+ or NEWDOS 80 version 1.0 to run them. 



APPROX. START POSITION 



SIDE 1 

CHEQUE ACCOUNT MANAGER 
■I it ■■ 

FAULT FINDER 
H ■■ 

JUMP THE RAPIDS 
ii ■■ 

MORSE CODE TRANSMITTER 
■■ ii 

MORSE CODE TRANSMITTER 

SIDE 2 

MORSE CODE TRANSMITTER 

MOVIE UTILITY 



TYPE 


I.D. 

C 
it 


DISK FILESPEC 

CHEQUE/BAS 
ii 


CTR-41 

18 
111 


CTR-80 


SYSTEM 80 


LII/16K 
n 


10 
62 


5 
33 


LII/16K 
ii 


F 
ii 


FALTFIND/BAS 
ii 


192 
218 


108 
123 


62 
72 


LII/16K 
ii 


J 


RAPIDS/BAS 
ii 


245 
278 


138 
157 


80 
91 


SYSTEM 
ii 


MORSE 
ii 


MORSE/CMD 
ii 


311 
324 


176 
183 


105 
112 


EDTASM 


MORSE 


MORSE/EDT 


336 


190 


117 


EDTASM 


MORSE 


MORSE/EDT 


18 


10 


5 


SYSTEM 
ii 


MOVIE 
ii 


MOVIE/CMD 


115 
125 


65 
71 


35 
38 
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SAVE A PACKET ON MICRO-80's DISK DRIVE PACKAGES 
FOR TRS-80 MODEL 1 AND SYSTEM 80 MICROCOMPUTERS 








SINGLE DRIVE PACKAGE from ... $499 DUAL DRIVE PACKAGE from ... $874 

Bigger volume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables, 
wires and separate boxes. MICRO-8Q is now offering our well-proven MPI disk drives in attractive, self-contained 
single or dual-drive cabinets complete with internal power supply. Our drive and dual-drive packages also in- 
clude the appropriate version of DOSPLUS and dual-drive cable. 

The best news of all is the specially reduced package prices ... 
SAVE $23 — $107 over our already low prices! 

Choose the appropriate system from the table below: 



DRIVE TYPE 


No. of 
Tracks 


No. of 
Heads 


Capacity 


Dosplus 
Version 


Price 


* 
Saving 


DRIVE 

1 x MPI B51 
1 x MPI B52 
1 x MPI B92 


40 
40 
80 


1 
2 
2 


100K 
200K 
400K 


3.3 
3.4 
3.4 


$499 
$639 
$799 


$77.95 
$97.95 
$107.95 


DRIVE 1 

1 x MPI B51 


40 


1 


100K 





$415 


$23.00 


1 x MPI B52 


40 


2 


200K 


— 


$525 


$23.00 


1 x MPI B92 


80 


2 


400K 


— 


$695 


$23.00 



•Represents the saving compared with buying all the items included in the package separately 



®Drive package includes one bare disk drive, self-contained single- 
drive cabinet/power supply as illustrated, two drive cable and the ver- 
sion of DOSPLUS indicated. 



•Drive 1 package includes one bare disk drive and self-contained 
single-drive cabinet/power supply as illustrated. 



If its a dual-drive system you need, then take advantage of our dual-drive package and 
SAVE a further $40 on the price of two single-drive packages ... 



DRIVE TYPE 



No. of 
Tracks 



No. of 
Heads 



Capacity 



Dosplus 
Version 



Price 



2 x MPI B51 
2 x MPI B52 
2 x MPI B92 



40 ea 
40 ea 
80 ea 



1 ea 

2 ea 
2 ea 



2 x 100K 
2 x200K 
2x400K 



3.3 
3.4 
3.4 



$874 
$1125 

$1454 



NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional 14% capacity compared with TRSDOS. Under DOSPLUS 3.4, 
80 track drives can read 35/40 track diskettes. 



Dual-drive package includes two bare disk drives, self-contained dual- 
drive cabinet/power supply as illustrated, two drive cables and the 
version of Dosplus indicated. 

All disk drive components are still available separately: 

BARE DRIVES — MPI drives offer the fastest track-to-track access time (5 milliseconds) available. All drives are capable 
of operating in double density for 80% greater storage capacity. 



MPI B51 40 track, single-head, 100K 
MPI B52 40 track, dual-head, 200K 
MPI B92 80 track, dual-head, 400K 

Simple, wrap-around cabinet 
Separate, dual-drive power supply 



Price 

$449 
$619 

$12 
$85 



Freight 

$5.00 
$5.00 
$5.00 

$2.00 
$8.00 



Self-contained, single drive cabinet/power supply 
Self-contained, dual-drive cabinet/power supply 
Two drive cable 
Fan drive cable 
DOSPLUS 3.3 
DOSPLUS 3.4 



Price 

$99 

$135 

$39 

$49 
$99.95 
$149.95 



Freight 

$3.00 
$5.00 
$2.00 
$2.00 
$2.00 
$2.00 



Prices are FOB Adelaide. Add $5.00 freight for single drive package, $10.00 for dual-drive package. Prices are in Australian dollars. 

Freight is road freight anywhere in Australia. 

All items cany a 90-day parts and labour warranty. Repairs to be carried out in our Adelaide workshops. 




LEVEL 2 ROM 

ASSEMBLY LANGUAGE TOOLKIT 

by Edwin Paay 

FOR TRS-80 MODEL 1 , MODEL 3 
AND SYSTEM 80/VIDEO GENIE 

This is a new package consisting of two invaluable components: 

• A ROM REFERENCE Manual which catalogues, describes and cross-references the 
useful and usable ROM routines which you can incorporate into your own machine 
language or BASIC programs. 

•DBUG, a machine language disassembling debugging program to speed up the 
development of your own machine language programs. DBUG is distributed on a 
cassette and may used from disk or cassette. 

Part I of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, data movements etc. It also describes the various for- 
mats used for BASIC, System and Editor/ Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part I is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given function and then choose the one which meets your requirements. 

Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your own machine language 
programs and notes the effect of each on the various Z80 registers. 

Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory — the only restriction is your own imagination! 

The Appendices contain sample programmes which show you how you can use the ROM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the ability to read and write System tapes and a\\ this on 
the bottom 3 lines of your screen, thus freeing the rest of the screen for program displays. Four ver- 
sions of DBUG are included in the package to cope with different memory sizes. 

The best news of all Is the price. The complete Level 2 ROM ASSEMBLY LANGUAGE 
TOOLKIT Is only: 

— Aus. S 29.95 + $2.00 p&p 
— UK £18.00 + £1.00 p&p 

SPECIAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ... 

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY $ 1 9.951 

Send back your original Level II ROM Reference Manual plus a cheque, money order or 

Bankcard authorisation for S 19.95 plus $2.00 p&p and we will send you the new 

ASSEMBLY LANGUAGE TOOLKIT 



